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ABSTRACT 



^ This monograpH ureaents a compilation of research' in 
industrial arts education from 1968 through 1979. The 
first section reviews studies which deal with the 
philoWbphical bases of industrial arts and which examine , 
vlts historical ^velopment. The second section identifies 
studies that emphasized industrial ktts* role as an 
integral component gf a cohiprehensive human resources 
delivery system. This next, section cites projects pertaining • 
to the prograromatid aspects of industrial arts. The ' 
develojanent cf industrial 'arts curriculum is investigated 
in the fourth section. Studies in the^i^th section 
examine variables affecting the learning process. The 
next section discusses studie^s devoted to instructional 
media, methods, and materials. Studies investigating 
the guid&nce characteristics of industrial arts are found 
in the seventh section. The . studies reviewed in the 
eighth section examined facility-program interaction in 
terms of ' f^ilities, equipment, and safety. Next, studies 
on evaJ.uation are divided into four major Categories : 
development of tests/instruments, interaction analysis, 
program evaluation techniques, and the effects of evaluation. 
The final three * sections review, respectively, studies in 
teacher education, administration and supervision, and 
prqfessional cpncerns. A summary 6hapter and bibliography 
conclude. the document. (CT) 

DESC: : Administration;* Supervision; Delivery Systems; 
Educational Theories; *Educational Research; Educational 
Facilities; Guidance Programs; *lndustrial Education; 
♦Industrial Arts; Curriculum Development; Instructional 
Materials; Learning Processes; *Program Evaluation; 
♦Research Projects; Teacher Education; *Teaching Methods 
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This monograph seeks to present a compilation of accessible 
research ih/ industrial arts education from 1968 through 1979* 
In some ways, it is expected that it will serve mainly as a 
large scale map to identifiable topics in research rather 
than an 'actual synthesis of ajl possible findings. As such, 
it is .hoped- that this publ ication wil 1 provide an overview of 
the variety of research during this period* While the document 
'could not be a fully definitive in-depth analysis of the state- 
of-the-art, it seeks to* provide a description of the stage of 
development attained by research in this area. To place 
this perspective in its proper context, readers ar6 encouraged 
to review the first two .review and synthesis papers .authored 
by Streichler (1966)* and Householder knd Stiess {1969)* 

Like its predecessors, the intent of this review and synthesis 
is to establish a usefuL benchmark for reference, the 
validation of opinion, and the stimulation of further research. 
While the sumiRdry chapter focuses on suggestions for additional 
work, other inferences are discussed in each section. Apparent 
research voids also^are identified. this information can be 
usefj^l to establish a frame of reference for further research. 

It is hoped that this document also will be useful to stimulate 
research' by ttiose who do not typically enga.ge in such activity. 
It is generally recognized that all too frequently the 
dissertation represents the sole significant research of the 
vast majority of doctoral recipients. However, there seems 
to be an abundance of paf aresear ch . Administrators frequently 
collect data to support their decision among alternatives, 
evaluators devise analytical approaches , and supervisors 
render judgments. While these efforts -may^fall short of the 
ideal in terms of methodology, reliability? validity, and 
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disseninotioi^, if w^ll-des^gned ^Vnd baVef uliy/cqndud^^d , they / 
ma°y prov4.de Valuable Insights for the field, ' W« "hidpe'thia 
review and ^ 'synthesis' will facilitate suoh methodological 
action by pifoviding a concise referet^ce to lessons learned 
and a guide, t6 -solution's 'and" pro'cfdures ^:empioyeds .( . • 

SEIrECTZON kTRATEGIES .< ^ * 

3^ems. splect^dl*^or inclusion had t.to ^ appear in the literature 
during the period 1968, through l'9l9» Only items considered to 
h^e "direct relevance to *industrial ajrta w^re reviewed. The , 
major search' targets weria the ER'Xp .data bas^ ihd the ACIAT£/ 
WAITTE Summariea 6 f ^Studies, in InduatHdkAvt@*t^Sr,a.d@ and 
Indue trial\ and Teohhioal ffdwoation '■Canhua^yj, • co'mpiled so; 
faithfull^^or the p^-ofea^ion By David Jel^ionJ'^f the. Onivef isi^y 
of Nort:he^J»-'C^ol'0.rado.i The latter was manuall,y searched; / 
through UVe Support oT the FRIC Clearinghousf 'jpn ASult, ' ^ 
Career, ,j^d V6catioi*al Education, the ERii:, basje- was systematically 
computer searched. , St^pplementary "artj^cle-s and/ ;research 
i^eports were identified by a scan of the AlAA^a?iei AVAls 
pubrication. lists , AC iA?^«» Yearbook lists', and "^he- AC I ATE and 
^lAS monograRh titled.. , ' . ' ° , 



The initial sqan of the, literature sought to identify items 
with the key words "industrial arts" or^ "industrial education" 
in the title. Since this rather, artificial restriction . 
limited, the result, the selection 'process was^ expanded to 
include entries Containing these key words in the abstract. 
' Sinf e even this expahde^ review^ failed , to eiicompass all 
documents of significance, the reviewers selected a , limited 
^number of additional' studies that had significant irapaications 
and/or which drew conclusions of dijrect importance to 
industrial arts education. Because the field encompasses 
several divergent points of view, it is recognized that not 
eveVyone may agree with' the selection. They should note, 
however, that an attempt Was m'ade ^to Incljude documents 
representative of major point's of view epecifically relevant* 
to :|.ndustrial arts education, whethir they used that term or 
not." Wh^le It is recognized that this "closed system" 
•notion of industrials arts is inappropriate to the true scope 
of academic endeavoif, *for purposes of achieving closure in 
some reasonable period, it was necessary- to impose such . 
delimitations.' ^ /> * 

/ ■ ♦ 

1, For a description of this resource, see Jelden, Journal 
of Industrial Teacher Ei^uaation, 11 (Pall, 1973): 92-.95. 



The rovlQwers also experionded. eonaiderable difficulty in 
attempting to delineate betweei) research and non-research 
publications. Research. in industrifetl education should be 
expected, to exhibit the characteristics of disciplined 
inquiry, "^ha reports should provide evidence of the existence 
of an appropriate* data base. Analytical, historical, and ^ 
descriptive studies were ^nrcluded for theys demonstrated a 
reasonable scope of inquiry, utilised generally accepted' 
methodologies, arid, provided some expectation that the results 
mi9ht be genera'lizable . Studies whioh relied on a theoretical 
e framework as the base for further inquiry also were incl\j.ded, 
a's^were experimental and, predictive studies. 

Unfortunately, not all reljCvant studies- that could be include<|j 
were cited. Which studies- should have be^^n^ added is, of 
course, a matter of judgment: It°is hopefd that those whose 
studies were omitted will excuse our oversight and/or 
judgment and that those who would prefer to^ see their studies 
interpreted 'differently will accept our apologies An advance. 
The 'reviewers made a conscious. Ef fort provide a broad- " 
scale , review contrasted to ^a more ±n-depth treatinent of 
•fewer studies^. Jn, attempting this challenge, considerable 
subjsectivity was required. Because of thisi we recognize that 
alternative interpretations* are possible. Readers, therefore, 
are encouraged to consult the sources .and form their own 
opinions regarding the implications of any finding. »• Since 
the review's overall structure reflected similar subjectivity, 
readers also are end.ouraged to review all subsections of c ^ 
relevance to their fopic of interest. In this way reader- 
author differences in organization will be ^ less of a problem. 

•In? the interest of. future review and synthesis • efforts , 
researchers, administrators, curriculum developers, teachers, 
and students are encov^^raged to submit their produotsi to the 
ERIC system. As' documents are entjared in t'he system, they 
become readily available through computerized retrieval 
systems. 

The authors wish to express their gratitude to Dr. Robert E. 
Taylor, Director of the National Center, for Research in 
Vocational Education. Additionally, both the; University of 
Mi sso.uri -Columbia and Texas. A & ,M university daserve •g:ecognitio:n 
for their support. The efforts " of -the industrial education 
secretarial staffs of both institutions particularly deserve 
commendation. 




HISTORY, PHILOSOPHY, AND OBJECTIVES 



T.ii8 Section reviews studies ,which deal with the philosophical 
bases of industrial arts and ^ioh examine its historical > « 
development. Studies dealing^ith the evolution of^,ob jectives 
also are included. These foundational aretis focus ^'ttenti>on' 
upon basic issues of purpose and goals. \ 

» 

HISTORY OF INDUSTRIAL ARTS ; ^ 

* • 
Invariably, all fields sooner ^r later doc.ument "their evolut*bn. 
Perhaps because industrial arts is a reiaf:ive ^'youngster" only 
a small number of historical studies were fouk^. The/classic 
works of Bennett (1926, 1937) and Barlow (1967)' have been , ' 
examined by students of the professioti. Undoubtedly Sredl's , 
(1966^; b, c, d, 1967) multi-part article* also has fieen reviewed. 
But have the others?. While it seems that no ma joj^ comprehensive " 
historical work has appeared during the decade under . 
consideration, .a number of valuable descriptive, works have 
appeared. The co^ributiohs of Johann (Sbttlieb ..Heusinger , 
in 'terms of th'ei^/^effects on Dewey and Bonser ,• have- been 
documtonted by Luetkemeyer ^and Vogel (1978). similarly, 
Luetkemeyer and McPherson, (19.75) charted the contributions " 
of Frederick Gordon Bonser and Wirth (1972) provided an 
interest'ing contrast of Johri Dewey's perspectives versus . 
those of the social efficiency j^hilosophers . Another exiunple • 
is Bzow^ki''S (1969) analysis of the influence of kindergarten, 
manual training, art e^uc'ation, and the arts and crafts 
thr^stfir'pn manual arts education. In . adidition , he investigated 
tlie .inf luences of .educational psychology on the pedagogy 9f 
the clay and explored the transition from martxjal arts to 
industrial education. His c'haracterization of the evolutionary 
envirotfiment of ''that time a^ mutually cooperative — until the 
industrial education movement, emerged might, hold a lesson 
for all of us; Herschback (^976) and MfcPherson (1976) also 
have traced the development of the profession <and some of 
the current problems that beset* it. • ^ 

HosteVt^er's chapter in, -th-le \hrower and Weber) (1974 )^^t1^eatment 
of industrial arts in' the eiementiry schools provided. the 
prpfeffsi9n with a set of historical reflections \on elefiafjentary 
school industrial arts that illustrates the importance of 



retrospective finaSlysis. Similarly t many Q4today*s debates 
may be found in Bleeke's (1968) documentation of the .develqpment 
04^ th^iB Pro ject Method as "6n identif iable entity"- in. Amerdcan - 
^duca'^tiortt. He gave particular attention to the role of 
Kilpatricic' ip the infusion of this methodology. The work ^ 
of Kilpatfick and his followers is c>redited with establishing 
the method with such strength that 'it remained An the activity 
curriculum despite subsequent disenchantment with 
progressive education. One can note in Bleeke's review the 
forerunners of" the. relevance , experi%ntiaOL , and activity 
movements. jJith similar continuity in an extensive revieiw of 
thd development of industrial arts in the intermediate 
school, Allen fel^: that practitioners wer<^ frequently unable 
•to fully understand and 'implement the bas'ic objectives in 
their intermediate school c.ourses , ' particularly as they ♦ \ 
.pertained to t:he role of junior high sdhool industrial arts 
in career education.- 

J|artin #(1979) asi^embi^d a cogent treatment of historio^al 
an^ philosophical issues* His ACIATE Yearbook contained ^ ^ 
x^^eleyant chapters on industrial arts' precuSrsor movements ' 
and the evolution of elementary school, industr;^al ar-cs* / 
Xlso. included were reviews of Industrial arts* relationships 
to gene.ral and vocational education, both crucial aspects of 
our profession's future. ^ 

♦ 

Th6 basic purposes of black vocational, technical, and industrial 
arts education -were presented by Hall (1974)', who also chronicled 
its evolution* A more restrictive treatment of, black indust^rial 
arts history was documented ^by Cobbins, Jr. (1975). 
Although formally restricted to Mississippi, this investigatioa 
yiQ^lde*^4 stages of industrial development ihat probably had 
'simi-Sair ixrfi>l#cat.ions fqr. black, industrial educat/on elsewhere^ 
These stages slave , reconstruction regression , emerging, 
and transitionSu. eras --^depicted -a gradually -increasing 
presence (except during the regress^ion era) of industrial 
education opportunities until 1965. "^.^At that time, due to 
state iiiitiatives to dissolve segregation, the trace-ability 
of blac'k industrial education as a distinct entity became 
difficult. 

Another historical study with relatively stringent scope was • 
•Stuart's (1968) documentation of the evolution of industrial 
atts and vocational education in T*exa:s. He observed that w 
pnless the trend towards more speciali^.ed courses reverses, 
industrial arts cannbt justify its claim o^ being a part 
of general education. On a^national front and as one possible 
solution, Bensen • (1977) attempted to organize the spectrum 
of innovative industrial arts curricula tliat, in part, sought 
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to 'address the .overspec^ialization referred to by Stuart.' 

The .historical studies reviewed, bontained'^ det^kiled anaXysest 
of individuil contributions to the professioni e.g., as those 
by'william Everett Warner. Latimer, (1974) i>resented a 
^letailed, and sometimes peiE^sonally interpretive*, account of 
Warner's contributions. Latimer recognized the contribution 
Warner made to the .philosophy of industrial arts, to industrial 
arts curriculum, and to the development of industriit arts 
laboratory organizational 'patterns. VJarner ' s -invoLvement 
in the founding of Epsilon Pi Tau and la ii^ernatipnal 
curriculum efforts also were explored. 



HISTORY. OF TECHNOLOGY , 

''Sheffield (1969) reviewed the "historical development of basic 
^nd tools used in industrial arts. Ea'ch of the* major tool^- ^ 
groups was studied from its origin, witjjj* attention -given to^ the 
utilization of materials in the construction of the tool, 
the sequence of improvements as the t9ol was developed, arid the 
relationship of the specific to the general tool development, 
processes. Three phases, were identified, i . e ., utilization , 
fashioning, and standardization.. The role 'of these processes 
in advancing technological development was explored. 
^Distinctions were made between tools which were developed 
during and after the industrial revolution and those which 
evolved gradually during the preceding, years. A more 
comprehensive treatment of the, historical perspective of 
industry is presented by Luetkemeyer (1968) . Thi^ AciATE * 
Yearboo)? provided treatments* of people's relationship to 
techno((ogy, the evolution of technology, t'he role of 
capitalism, management, labor, and automation and cybernetics. 

A different perspective on our indu-stTial heritage *is found . 
in the Mississippi Valley Conference's 19.74 debate on the ,^ , 
third revolution in work. Here Wiens described the concept ,^ 
and Bjorkquist and, Kagy examined its im"^lications in terms' 
of work values. While at first glan^ce subh issues may 'soem 
far kfield from the\rkther pragmatic nature of industrial 
arts, when th^ reader considers the profession's focus ^ 
on technological literacy and technology ' s .'i;upact on work, 
the issues examined certainly draw closer to the mainstream of 
our profejssion. 




/. • - , ... 

HISTORfCAL STUDIES IN ^'RETROSPECT 

It Should not be sv^^prififing that these studies do not by 
themselves yield a (fcoherefint view of the developmen^t^^ th6 ^ 
profession. Despite this 'fact,- the body of literat^e for the 
period "covered, does seem to reflect improvements" in methodology 
Howev^, there is still need for histprical- research deailing 
with major problem areas in industrial • arts . As prbbletaa 
are carefully selected and delimi^ted, rigorous inves.tigation 
could''yi*eld valjiaJsle suggestions for futurev actions . It 
is unfortunate that the field of industrial arts education 
seems too sma,ll to encourage the development of frequent,, 
full-fledged historical reviews. For. this reason, it seems 
imperative that the profession .maintain its archive^,j*ith_^ 
care. F^tture scholars will need access to many source 
docuroents\ The profusion is still, in its infancy. As it 
matures, increased infijr^efft will be ^l^aced . upon the^ . • 

■ contributions of individuals and gro4ps during thpse formative 
years. Some of this work' hfis ' already beguh , however, much 
remains to be done. . 
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PHILOSOPHICAL FOUNDATIONS 

It IS fitting to begih^this s'ection by citing the wprk of 
Brown (1977) . In this^first monograph- of the AIAA's 
Academy of Fellows series. Brown, introspectively developed 
,the foundatioh of a model containing, the components of its 
identification process, subject mattier, instructional 
methodology, and- implement^at ioa . Another, and even more 
personal, view, ©f the salient aspects of industrial arts is 
found in Micheels' (1978) monograph, the second in t|je 
series • ^ • , ' ' . 7 

Philosopnical studias ranged from the relatively basic to . 
the specifically- appUied. ' Koble (1970) provided a terse, 
yet useful, description of the foundations ^f the industrial 
arts. Swanson ( 1976) advocated concern with accelerating 
technologicar advance, social problems and the reappraisal 
of personal valaes in outlining purposes for industrial arts 
He recommehded that industrial arts be involved in thp study 
of industry, career education, and areas of. technologilcal. 
responsibility. He suggested that industrial arts is a key 
element in' understanding and 'solving technological and 
social problems. , . * 
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similarly, Bell .at^id o.thers (1976) attempted to 'assess the 
procosQes by which Individuals adapt to technological change. 
This ratt^idiscipiinary ros^aech has imptfc* upon industrjial 
ants ad perceived by those vho supi^rt Swanson' a ideas. 
Aj^ a res^lt of the analysis^ Bell aWdr^jri^^ developed 
a model \o£fi^daptation to technological change* This concept 
offers i^igni^cant potential iCor reorganising approaches to 
^industtial a^ts education* 

Technology., envircjAment , career^ and vocational education 
all figure prominently here. The con9ept of technology ,a8 
a new theoretical' base for industrial arts has been exhaustively 
" treated by Kasprsyk (1973). After 'a somewhat critical 
analysis* of earlier version^ o^f technology-abased irtidustrial 
arts (e*g*, Warner's) Kasprsyk set oyt to clarify the meaning 
of technology and outline a Ischeme f br identifying and 
structuring the essential elements of technology in any giVen 
realm bf work* ^ He /reasoned that industrial arts should 
study scientific and technological sui^ject matter from the 
field of engineering. While the judgment of *^^e . success 
of this venture will be left ^o ^the readers;" this document ' 
xepresented one' of the milestone^ that serious scholars 
will want to review* Laudra (1976) also expressed the opinion 
that technology should serve as^tAe basis for industrial 
arts education programs. His argument is based upon the 
.permeation of technology throughout contemporary society and 
%he ability of industrial arts to assist individuals in 
|de.ali^ng with the complexities of the tecfhno^ogical society* 
Easier ^HLauda (in Techno tpgyj, Values^ and* Education ^ 1971) 
FT^V^^Lded backgxdund^ useful in understanding the technalogy 
thrust in industrial arts* , ^ 

^Cssehtial variations on thds theme also are addressed by 
Kranzberg (1972), Finder and Ritz (1977), Blankenbaker and 
Mdller (1970), hn^ (1977) and by the California State 
Colleges (1970) • The most fundamental and £ar***j;eaching 
assemblies of the argument are found in>Kr anzberg * s analysis 
of technology's implications for industrial arts and in 
Lux's statement. Pi^er and Hits, and Blankenbaker and Milder 
supported the rationale by providing somewhat more application- 
oriented items. The former do so by detailing the implications 
of the p^duction a^spect or technology; the lattez^ do so by 
virtue oft their annotated bibliography on the interpretation ' 
of industxyj. \ ♦ • 

The topic of bullditlg an industry-education bartnership 
escalated in si^fnif icance tp become a tojpic in a series of 
forums that addresse4 the relationships of -mdn ^ society, 
and technology. Supported by EPDA funds, this project 
resulted in a major report (AIAA, 1972) that included the * * 



perspeeti^r^^^if industry , . the prpfdssloh/ and' soma carefully 
selected acholi^^^ Contained in the Report are mtfny o*f 'the 
technology's raaj^ tenets (e.^g., technological literacy), 
although in. terjns ^at may be mor^e obtuse than desire'd by 
practitioners. (The Septerabei?/October %B8ue of Man/Sooiety/ 
Technology [klkh, 1972J also ia direct^ related to this.) 
Perhaps th Aiost practical manifestation of this is ei^bodied 
in the California State Collage treatmelit of it.* Their 
proposed policy and recommendations realistically grapple 
with key issifes , ' at , least at the four-ye"ar colle%*e level. 
At the aecor^dary level, Stadt (1969) provided a detailed wr'itte'n 
description of one possible implementation of this; he named 
it "Man and Technology." 

" * J * * ' ' • 

Another approach to dealing withythe implications of 
technologica], soQiety is contained in the' conference firoceedings 
edited by DeVore and Smith {1970)\ ' Considerably more u 
provocative than the Calif ornia'document , this conference. 
uaed(a human resources pe<rspectiVe to direct ^its attempt 
at identifying how "educational, institutions become part of 
the soaution rather than part of 'the problem of technological 
society", (page 4ii) . • Bealides^ the cogent expositions of« 
relationships a^iong technology, social purpose ,i education , " . 
and change, the proceedings included ^important analyses of 
the role of values and the future of^ttan. . 

'Both Hoots (in thrower s Weber, '1974)- and Miller (1976) ' 
examined philosophies related to eleteentary school programs. 
Millec identified five philosophijsal groupings in elementary 
industrial arts t ' developing "habits , attitudes, abilitjiee, 
and interests; n^etipg the developmental needs of* children; 
producing useSBul objects; serving as a vehicla for occupational 
awareness; and enriching the elementary curriculum. Each 
position was 'seen ,a«' contemporary and tenable; each offered 
a speciific dimensioh to the «4fmentary industrial arts program. 

Parker (1972) 'identified written philosophical expressions ' 
dealing with industrial arts. ' These were submi'tted to 
industrial arts teacher educators in order to identify the 
degree of concurrence between their opinions and those ^ ' ' 
ex$)res8ed in the literature. A general concensus was found; 
however, Parker i^felt that the groups studied were not 
iifecessarily in close correspondence with wore contemporary 
pRi;;o8oph»ical positions in industrial arts. 
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EMERGING FRONTS , ' • 

Ray(1978) evolved a cogent rationajj-e fos a practical .arte . 
experience for intermediate level students . Envisioned 
as involving the integration o£ learning in agriculture, 
.home and family living, health, industry, Jau^iness, office, 
and distributive arenas , the careful procedures and 
documentation lend themselves to the author's self -avowed 
. iiritent of serving as a vehicle for major restructuring of 
t^e formal and intended learning experiences of students. 
'■•.** 

'The iTiterature on recreation was reviewed by Tate (1970) , 
'who sought to identify the appropriate recreational purposes 
for indnstrial arts education^ A set of guidelines was 
developed for industrial' arts curriculum, methodology, 
me^iaiV .facilities, and evaluation for meeting the recreational ., 
function im industrial arts education. 

Acker .(19T1) reviewed the literature in order to 'clarify 
.the nature of the consumer function of industrial arts 
education. His study indicated that industrial arts could 
provide. a unique contribution * to consumer education as a 
part of general educatio^. Consumer studies in industrial 
arts were recommended in such areas as economic planning, 
expenditure standards, information about consumer goods, 
and maintenance guidelines. He' in4icated that industrial 
arts heeds to coordinate its involA^ement with other subjects. 

open edvxcation was considered by Donald (1974) to have 
implicatMns for industrial arts^ He presented the historical, 
bac)cgrouni of this movement and related it to learners, 
facilitators, and environments by formulating the methods' 
implications, for industrial arts.* I« doinjr so, 'h4' drew 
extensively from Piaget. Industrial arts in the open 
access curriculum also is systematically explored in Anderson's 

(1978) ACIATE ye.arbook. 

* ■ . • 

Several other emerging thrusts have been studied. Environmental 
education was. found by Bame (1973) to receive litt^le emphasis, 
particularly as if related to the technology-environteent 
interface. H^lb jury c'cncluded tha't these objectives should 
receive major emphasis. In this same year, the AlAA's (l^^^a) 
Environmental Education Committee issued a booklet that 
in essence, implemented Same's recommendation for a rationale 
to guide infusion of this thrust into the practice of the 
profes^fton* . 
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Care.er, industrial arts, and vocational education ^ere 
considered'by Smith {1974), who reported that they did not 
differ in meaning, that is, by career education and industrial 
arts/vocational education practitioners. A more pervasi\;e 
overview wasvembodied in Cunico's (1974) Delphi study of the , 
fut,ure of indl'ustrial education.- In an attempt to 
systematically and specifi6ally identify which emerqinq thrusts 
wi'il shape the fpture, Cunico's Delphi panel of twenty-four 
leaders determined that industrial education must provide 
experiences needed to allow students to. become a part o'l 
the complex industrial a'nd technological society in ^hich 
they find themselves.. This is surely a challenging, if 
not, a definitely helpful, conclusion. However, reasonable 
optimism is appropriate in 'that he also found that his 
sample g^oup of industrial education teachers, supervisors,, 
and administrators concurred with the Delphi panel as to 
future goals, objectives, and orientation of industrial 
education. From this, the profession might optimistically 
conclude that a greater degree of convergence isft possible 
'in the future than has been the case in the pastv' 

Cunico's forecasting, efforts were paralleled by Starkweather 
(1976) 'and Pautler (1978)., Starkweather, using a Delphi . . 
process, identified a host of potential futures for industrial 
arts that deserve the Attention of planners. Pautler, on the 
other hand, used a more introspective approach in interpreting 
presentations delivered at the Bicentennial Conference 
on Vocational Eduf:ation in terms pf their implications for 
industrial arts. 

A whole new emerging thrust the one that is probably the 
most significant in terms of actual impact on the^practice 
and the future of industrial arts — is centered on the 
vocational contributions that industrial arts can make. 
Specifically, the considered opiniqn of- key professional 
leaders resulted in the inclusion of industrial arts as. ah 
activity fundable by federal vocational education itioney. An 
historical perspective of this thtust was presented by both 
Good (1975) and Householder (1970). , The mechanics of 
such possibilities are described by 'Good and Steeb (1977). 
However, the implications of such legislaiiive permutati'ons 
are not clearly tteated anywhere. As early as 1969, clear 
assualts were being made on industrial arts objectives m 
favor of occupational development ones (Pratzner, 1969). 
These authors were not able to .surface any study thafpursued 
the implications of this recent and most significant 
legislative change in terms of its effect on recasting the 
objectives, or their empnasis, toward vocational education. 
While a broad scale evaluation of such impacts was not 
evidenced, it seems that this thrust and its antecedents did 



generate a series of studie.8 that sought to clarify the 
Industrial arts-vocational education relationship* Lathrop 
and Farr (1968) and*Colorado State University (1976) 
each conducted thl's kind of Investigation* In essence, both 
reaffirmed the multlfaceted role of Industrial arts In / 
t:erm8 of Its contributions to general educatlbn^ career 
education, and' vocational-technical education. The 1969 
dialogue among Venn, Carrell , Olson, and Woodward 
repTesented another treatment of the Industrial arts- 
vocational education relationship. 

C4reeS: education, as another new thrust, also .Was ^ell- , 
documented In the literature. Some of the basic philosophical 
concerns regarding the Industrial arts career education 
Interface were dealt with. In Kagy and Lockette (1972), AVA 
(1971), AIAA (19'i^l-1973a, f)-, and Edwards (1974)* fhe • 
first three sources represented compilations that evolved 
from ^he assumption that the career education thrust 'Is 
^inherently positive and that Industrial arts* own goal 
a|ttalnment Is enhanced by active partlblpat Ion ^In career 
education* The AVA and Kagy documents were the outgrowth of 
systematic* professional, *a^nd consensUSrseeklng activities 
t^ey genulnel]^ outlined the key Industrial arts/career , * 

education relationships as well as useful lm|}lemen,tatlon 
guidelines* The careful nationwide effort that went ^l.nto 
these reports merits their special value* The All^A' ddcument 
contrasted • the preceeding Approach by presenting a set of 
individual views as' contained in three years of Man/Society/ 
Technology. 

In Sharp contrast to the preceding positive views, only 
rarely do the adverse effects of career education surface in 
the literatuiJe. Edwards (1974) pointed out the possible 
misuses of afid ^problems with career education , e*g*, the 
emphasis of continuing \he present corporate order^^ the 
^increased confu&ion generated by yet another term, the lack 
of definition, and the apparent anti-lntellectualism of the 
program* • ^ * 

In a position paper that reviewecf the career education, 
vocational education, and avocational potentials of Industrial 
arts, Dyrenfurth (1978.) extended the range of ^ in<Justrial 
arts to the postsecondary , adult arena. The t-eview, together 
with its subsequent ob j ect ive-progrdm-population matrix, . 
attempted to detail .a new projection for industrial arts* 

The nation* s recent awareness of human resource development 
imperatives, such as those embodied in the Comprehensive 
Employment and Training Act, also is relevant* While no 
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industrial arts' research directly treat.ed this to]?ic, the 
reviewers' perception o£ 'the worth of o-ur prafession was 
considerably enhanced by the -profession's early treatment of 
the concept f work. Lauda (1970jr> DeVore '( 1970) , and 
Kabakjian (1970) all documented some of 'the concerns .tff 
^)ie profession/ as well as its human resource dervelop^ment 
potentials. , 



PHILOSOPHY IK RETROSPECT 

^* • ■ 

Lerwick'^s (1977) efforts have provided "a usef^l stepping 
stone to a more coherent future, at least in philosophical 
terms. His analytical approach to leadership models in . 
eaucation yielded the conclusion that tJtiere exists a 
considerable mismatch between these leadershijJ models and 
their. root philosophies, particularly iri their ethical 
and moral aspects .. Lerwick called for the rec.og^Vf tion Cf this 
problem and the focus of a more systematic effort on solving it 
Scholars versed in ani^lytic philosophy will find this 
work an important perspective. Other students may simply 
wish to refer to Lerwick's subsequent descriptive treatment 
(1979) of vocational education according to each. of the\ 
schools. Another contribution of Lerwick (1978) outlined 
his 'view of 'industrial education's position within today's 
force field. His historical review led him to conclude 
the existance of a serious decline in industrial education's 
philosophical conviction and initiative. Despite the 
apparent me thodological';^recision exercised by, this author, 
the reviewers were someWhat disappointed by the negativism . 
implicit in his "Coho salmon" analogy, particularly since 
Lerwick " committed the analytical philosopher's cardinal error 
by om)Ltting definitions of key terms (in this case , ' industrial 
education). A terse example of what could have been was 
pro/i.ded. by Glazener (1970). Because other, and more positive 
analyses exist, attention also should be paid to another 
and more specific focus of philosophy presented by Pierson 
(1974b) , . ' 

FOUNDAT^IONS OF INDUSTRIAL ARTS: OBJECTIFIES " 

It' seems commonplace for regular AIAA conference attendees to 
experience at least two types of pr'esenter s ;* those who 
claim our profession has reached agreement on its fundamental 
goals and those who point out that convergence* is n.ot the case. 
Bdgiison (1973) represented one of the latt|er.,/He forcibly 
pointed out that a continuing problem of this field has been 
its inability to develop a generally acceptable definition, 
-or statement of ob j e'ct ives , and to define a body of knowledge 
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from which its l^ogram. should be drawn. Evidence of the depth 
of these Issues \ay be found In the ^AIAA's special volume of 
Man/Soaiety/Teohnotogy (1970) which described the National 
Forum of^ Industrial Arts. ". 

Atkins (1974) attempted^to make order out of disorder. His ^ 
valuable contribution , because it transcended mere' ' 
cataloging and tallying, identified more tlian 5^0 purposes 
and* classi fied them into coi^inui^g, f luctuat ing , and newer 
categories He found that the .occupational / recreational , 
consumer , skill , industry understanding , perstnial*<»social 
growth, critical thinking, and exploration purposes had i 
considerable durability; all had experienced varying degrees, 

^of emphasis% Van Dyke (1970) «also identified pommonali ties 
in terms o*f what school personne^L and pommunity ^leaders 
thought should be the objectives of industrial arts for 
small high schools • His respondenjbs agre^ed that i industrial 
arts should, be an aspect df the general education curriculum 

^ and that it should offer a broad ii\traduct ion . to many^ 

.occupational area& of industry. Concerned with the ^le^entary 
school level of industrial arts , uNichols and Young (1973) 

. repprted on an investigation with essentially similar 
purposes. Their articlte summarized the commonalities of 
Ob jectives content and method ^mong leading elementary l,evel 
industrial arts program, directors. Particularly noteworthy, 
in the light of considerable intuitiond.to the, cc*ntrary> . v 
they r'eport€^d general agreement on the majority of their 
survey questions. ^ ' • J^^^ 

Another approach to seeking order and explanation is 
exemplified by a grpup of stildies that, compared the varying 
perspectives of teachers, administrators, and other school 
personnel. Burns (1975), Sucharski (l^^'^),, and Backus (1968) 
used this approach. Becaiise^ it is frequently claimed that 
industrial arts teachers, principals, and counsellors are 
thought not to understand industrial arts' objectives, 
i Burns systematically- tested this hypothesis .-^ He concluded * 
that the' three groups did not percedve the prj^ority of 
industrial atts pbje^ctives differently; in f act ^ he- noted / 
that th^ere was a high, degree, of concensus but that In.structprs 
were moVe ccpnfident: of their attainment than are principals 
and coiSVise Icrs . Mason ' s ( 1970 ) earlier study also found* 
principalis and counselors strongly - agreeing with the 
Ob j ect ives , of industrial arts*^ The strong' positive attitude 
of these groups was related to industrial arts as a part 
of general education. Principals and * counselor s in larger 
schools were more* j^ositive toward industrial, ai^'^ts than ^ere 
professionals in smaller schools. Mason • s f inding ^re 
partly supported and partly contradicted by Mosely (1970) • 
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Like Mason", Mosley topnd that Florida educators exhibited- 

a high degree of agre'ement ©n the purposes of industrial 

arts as perce^ived by teachers and supervisors in the field. 

A Q-sort technique indie ate4 ' that most participants emphasized 

traditional industrial airts concepts, such as skillful use 

of.. tools and materials in working op projects. However, * 

the contradictory element was that couns«loi£,s and industrial 

arts teacher^ did not ag.ree on the importance of the various 

objectives identified for industrial arts. • 

•Also contradicting the suggestions .of similar" perceptions of 
'iVdustrial arts are the findings of Russell (19.70), Sucharski 
(]l975) ,»Back«s (1968), and Ryerson ^^1978) . Russell 'found ; 
that industrial arts teachers and high school principal^ . 
di?f^r substantially in their views toward industrial arts 
goals, purposes, content, and direction. The principals 
tended. to feel that industrial arts should provide a brOad 
exposure to ^:he v.orld^of work, assist in the uevelopment 
of work habits^did appropriate social attitudes.. industrial 
arts ^educator^s, on "the other hand, rated technical Knowledge, 
problem solvTng abilities', and an understanding of the 
American industry'as important concepts. Sucharski also ^ 
found that the^-e was little agreement among industrial arts 
instructojfs when ranking goals. In hi^s'study, industrial 
arts teachers placed relatively. low priority on goals • ' 
pertaining to the relationship 'of industry and society and 
on the interdisciplinary functions *of industrial arts. / 
comparatively, they placed the . J^igh'^st apriorities on safety, . 
skill, and problem solving goals. The divergence ofopirion 
found by Sucharski essentially verified Backus' earlier ■ 
findings regarding the perceptions ftf industrial arts 
objectives by superintendents, i.-^dvistrial arts coordinators, 
and industrial arts teachers. Backus identified considerable 
conflicts in priorities both within and between local districts. 
In addition, his results predicted. Sucharski ' s finding of 
disparity between the thought of practitioners and thaf 
expr-^sed in the professional literature with an essentially 
similar: one. The fact that --• despite the seven years 
between these two studies the leaderships/practitioner 
disparity continues seems* grounds for- serious professional 
attention. Another finding of Backus, namely that 
superintendent/teacher disagreement over thf% objectives of 
industrial arts increases with school system size, also 
should serve toXndicatc an important direction for professional 
action. 

Ryerson summarized • hi a study of the porceptions of industrial 
arts objectives with the observation of a shift from "lofty" 
to more "practical" objectives. However, because the writers 
Of this paper wore privileged to attend the presentation of 



t>d survey's results, it is onLy* fair state that other * * * 
attendees interpreted the findings .differently • However, if 
the m^t.hodologicai limitations are kept in mind, Ryerson did 

present tb^e. v^'evs or industrial* arts teachers, students, and 

^the* lay public in aji interesting manner. 

The effects of t^e varying interpretation?, of industrial arts 
served as stimulus for the 'projee|bs of Nelsen ^(1975) , Gill 
t(1972) , Jennim^s ' C1968) , and Matt/son (197^4). The consistency 
jjetween thp imj^lic'it objectives of evaluation models and 
^hose of industrial arts te&chers was investigatfed* by the' 
fos^me^r. Nelsen .concluded that.it was apparent t^a^ ij);dustr.ia]|* 
arts h^gh school teachers' evalu^ition practicesi^are not^iif 
agreement with the emphasis which they felt shoyld be given to 
the five goal«s of industrial arts. / \ 

' ■ , • ■ .' ^ 

Gill' revi'ewed industrial arts objectives fo;r specific groups 
of student:!^ (1972) • While most industrial arts teachers 
did not have preiparation in special education or In dealing 
with students with special needss, thSir rating of objectives 
of industrial arts for mentally retarded students^>were closely 
correlated to the ratings pro^vided by special education ' 
teachers. ^ Dif^f erenc^s exis^ied between the relative emphasis 
placed upon objectives of industrial arts when the program , 
was considered to be for average students and that assigned 
when it was intended to serVe students with special needs. ' ^ 
However, ratings given by teachers appear^^^ to be related 
0 the difficulty they experienced in teaching students with 

special needs. 

* » * 

Mattson's study compared the achievement of basic industrial* 
arts objectives as affected by learning experiences in 
traditional industrial arts. Industrial Arts Curriculum 
Project (lACP) man^ufacturing and construction programs. 
While the results did not consistently support either 
program, he poncluded that both i^nnovative treatments allow 
students the same opportunity^ to attain the basic industrial 
arts objectives as does the traditional pro-gram. However, 
there were differences in the attainment of ob j ectives beyond 
those in the basic core. 

The previously mentioned leadership'-pract itioner gap also 
was documented by Jennings • (1968) analysis of the role 
of industrial cwrts in the achievement of economic objectives* 
In what might b« a gloomy, precu'rsor to today's economic 
•education thrust, the researcher . found that teachers of 
lower socioeconomic class* students perceived the role of 
industrial arts in the achievement of objectives of economic 
efficiency as less important than teachers of middle or 
upperclass students. Perhaps as serious as these teachers' 
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lo'88»of faith in th© power of, education as a social change 
.agent is the profession's internal inconsistency and, not 
.surprisingly, varying perceptions. of our nation • s^elected 

''leadership. ' , . 

- • » 

A su'rvey of legislatdrs indicated that members of the 91at 
Congress did not dgree with the commonly accepted objectives 
ht industrial atts (McClellan, 1971). The misperceptions of 
the legislators seemed to indicate th^t they perceived quite 
•a different typ®^^ industrial arts frojn that «^nv^isioned by 
tha p^ofessioru/ * 

T^e disparity among the studies of the perceptions of 
teacher educators, and administrators Anjlicated the need for 
further c^jiri fixation. Without more consistent results, it 
i-s not pos^sible to generalize concerning the actual perceptio 
held by Va^ious^ populations. While some of' the d,ifficulty 
may be related tp regional samples, the Overall lack of 
* generalizability is disajJpointing . 
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Probably because^ our professiron is still relatively young, 
historical studies are less common than in professions that 
are more established. However, the studies that exist seem 
relatively well-'documented. They, enable one it49* assemble . 
an overview of the profession's evolution. Vsenuine histoVieal 
studies with emphasis on original documents and/of jElrst hand 
da^a ar%> of course, in the minority but then it,ma^ be 
that Bannet and'.Barlow have supplied us with «^t is needed 
in this regard. It seems to the writers that thers^ Tjs a gap 
in what exactly has been documented. Specifically^, i^- seems 
that there is a host of "intermediate history" ijbems that 
are neglected. Only recently have the AIAA and its Various 
counc'ils begun to show significant concern about the value 
of archives. The entire evolution ^f our profession at the 
state lev^l appea>rs to be haphazardly chronicled. To be sure, 
the effects of major evehts such as legislation and k^y \ ^ 
philosophical and theoretical events hav^ been ^charted ,^ but 
the evolutionary aspects of the practice have not been*. We 
are left with a nagging question a6^ to wherf the historf^of 
genuine practice of the profession is being rec^^ed. We^ ^ 
woul^ r.ecommend systematic attention to the' chartit;ig of the ^ 
profession's "grass roota," to its process aAd product., and-- 
most importantly-«*to the reasons for its actions. 

TKe philosophical foundations have received considerably more 
attention* than the historical studies. It^J.s unfortunate, 
however, that the attention seems to be relatively miiQiimal in 
terms of studies that investigated the relatively pure aspects 
of epistomology , metaphysics, ethics, and axiology. At leas^ 
the wjriters were unable to identify any/ significant number 
'of studips that involved the use of formal lo^ic as applied 
to these realms and their subsequent extens^ns to industrial 
arts. Rather, t.he existing philosophical ^^iudi^s appeared 
to be poet hoc in nature in that they see^ to be an attempt 
to use philosophy to support pre^^existing ideas. A formalized 
process of inductive or deductive reasoning to establish 
from a^ "blank slate" the implications of philosophy were not 
existent. 

Furthermore, in a profession that has been influencfed mainly ^ 
by individuals identified with certain key concepts (i.e., the 
Maley Plan, the Ziel Plan, etc .),. systematic philosophica^l 
investigations of the impact of an individual's contributions 
and/or the evolution of that per'^on's ideas also are strangely 
lacking. The closest facsimile to such documents was provided 
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by Bohnet et ai. (1970). Ne^^estheleps , it clfearly did*. not 
meet th^ preceding call, nor was £t in fact so intended. 
Of the various prof essiqnal ^ thrust's that do exist, the' dne 
Concerned with .technology ' is most carefully described. ' 
Interestingly this thrust steeias to us to be furthest from . 
aetua). practice. Ctet, of the various issues, >its treatment 
seems tb be disproportionately extensive. One must wondeiL 
whether. the issue ititfeTf *is inherently more philosophical i)i 
nature, whe^her^ it is the ihost important issue faced hy the 
profession, or whether a sense of professional opportunism 
prei^ails. . • ' ^ ^ * »• * ' ' " 

/ • * \ . 

The latter, in fdct, may be evidenced by the fact that this ;^ 
section^ identified a series of explorations on a, variety of . • . 
emerging fronts. Environmental education, open education-, 
futurism,' and 'the like have beeji" explored in t/arms of their 
implications for- our profession. Perhaps this is as i't 
should- be. Until a careful examination'. is conducted, o*ie. cannot 
distinguish between fad and ^ehuiite Concept., gertainly it* 
would appear that the initial investigations of such concepts 
are l^egitimate academic Endeavors that the profession needs * 
to encourage. Parenthetically, i't seedrs reasonable to note 
that there .have been«7 nio-re fads in the larger fifeld^f education 
than'in industrial arts. ' ' ' , 

. ' - • • . • . ■* 

Another well-documented thrust is ^^he oi^e dealing with futurism^ 
Educational vtuturism — the concern- for what the future will 
hold^ the projection of a variety oJ? scenarios,^ and the • i 
delineation of the implications of such scenarios has 
received cfonsiderable Attention. An increasing, number of- 
practitioners seemingly feel that such studies are useful. 
However^ We are a .little concerned because it^ may be that, 
like the phi losophical -^studies conducted to prove a point, 
the futurist studies may be conducted for €l similar " ^ 
t^urpose. Additionally, there is some concern ^s to \5hether 
our profession is capable of handling such studies* We are 
reminded of the insight of Rupert Evans ^to the effect that ^ 
he does not perceive himself as omnipotent ehough to be p. 
futurist* , ft . 

Omnipotence would undoubtedly be a, useful characteristic of 
new researchers in the area of industrial arJts objectives* ^ 
This segment of the profession seem^. to be somewhat in a 
disarray? the confusior\ might even be appropriate. We recommend 
that nationwide studies be conducted-, particularly on*es that 
are carefully stratified in terms of urban and ruravl dimensions 
and various levels of education. Our prof ession ' s "rselative 
valu.es on the 'cognitive-affective and psychomotor domains 
remains uncharted, even though global parameters have been 
addressed. As might be expected of other disciplines, but 



which is somewhat* surprising for industfrial arta# the psychos- 
motor domain eu^riously H^s hf^kn neglected in terms o£ studies 
dealing with actual specification of objectivs^* It also 
would be ipafe to obs^^ve that affectiye educational objectives^ 
of ^industrial arts could merit ^increase.d attention* Besides 
t^ose who point (t'Hd way^^toward' new teishnical content a^d 
process those who would have the profession concentrate on 
goali other' than cognitive and psychomotor also are evicl^nt.* 
Sucharsjci (197%J is .onir who ciearl;!^ called for attention to 
^affective domains, pa.rti^cularly in ''4:eachek education programs. 



In^ short, t.he &taudies .dealing with industrial arts objectives^ 
leave th^. profession's general education claim in ^considerable 
jeopardy. This centra! tenet has in no way received the 
support commensurate with its importance to our rationale* . 
Clearly it presents an importa*nt area open *^or re&earch. 



• / 
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HUMAN RESOURCES RELATED dTUDI^S 



• 0 



The identification of only a' small number of studies in t^his 
area undoubtedly ref;Lecta' a eom^ination«»of the, effects of .« 
a searph strategy that emphasizjsd industj^al arts and the.v ^ ^ 
profession's relativej.y recent accepteancel of ' its role as an , 
integral cirffe^onent of a comprehensive ^iumfen resources ' delivejry ■ 
system. Of the studies identified, most focused on tfee 
infusion of minorities and sex equity. .Others addressed * 
an industrial survey to determine human/resource needs aa^d an 
exposition of the contributions that iffdustrial^ arts makes to^. . 
America's' population. ^ * 

& ' '. • ■ , • 

EQUITY 

TWO studies (Spenc'e, 1976; Bakamis , 1977) pursued data , 
descriptive of /the composition of college and university 
faculty involved ^in industrial teacher education*. While 
both used the Industrial Tedcher Eduoation Dir&atovy (Dennis, 
annnally), jointly published) by Goodheart-Wilcox , the AmejKfean 
Council on Industrial Arts teacher Education, and the y 
National Associati6n of Industrial and Technical Teacher 
Educators to identify the basic -institutional populaticfn, 
Spence augmented his sample with engineering technology 
institutions. fNOTE: While technically not a research stu<^ r 
in tet^ms of our criteria, thisV document deserves special mention 
It has served as a population and sampling tool in manV studies. 
Additionally, its dedicated compilers, presently Ervin Dertjiis 
and' formerly Gus Wall, included a brief annual analysis of f 
some key Characteristics of .the 'teacher education profession. 
A deta.iled ten year longitudinal analysis of these j 
.<iharac%/ristics<by Dyrenfurth (1977) is described, elsewh-ere ^ 
in tl>i^^eption.'] " ^ . '■ 

. . ■ ■ 

Reporting by percent of. factilty, our teacher educatxon 
profession was found by Spence to be ' comprised of whites, 
non-Hispanic (90.8 percent)'; blacks, non-Hispanic (5.2 percent); 
Asian/Pacific islanders (1.8 percent); Hispanics (1.4 percent); 
Native Americans and Alaska-n natives, (0.4 percent); and 
noft-resident aliens (0.4 pef cent) . Similar data were presented . 
by Bakamis in his summary of. institutibns. The latter, however, 
indicated an equal percentage of in.st itutions with black and 



oriental faeult^'^Xfi percent)* According ;to BaHamls, 81 
percent * of the instltuti^ons indicated a* total absence of 
fenale faculty in industrial education programs* In terms 
of absolute numbers, Spencers findings* were that there vt^re 
217 lenales employed, 9«4 percent of the industrial education 
te^acher education pbrofession* Both Bpence and Bakam^s concurred 
th^at there" was a significant di^aj^y between population and 
profession profiles in terms of racial and gender 

cosippsition* Both called for add^€ibnal researqh on inf.usion 
strategies^ and longitudinal monitoring ,of progretfs* 

A* study of women teaching and pr^eparing to te>eh in secondary 
school indu1|trial arts 'was conducjted by Baron (1974) who , \ 
sampled the population pf' female industrial arts teachers ^ ^ 
and teachers in training to determine personal characteristics, 
educational backgrounds, professional responsibilities, 
problems, and opinions^ His results indicated that whil'e 
females a*i;e mbjoring and t^achl^ng in 'all technical areas of ^ ^ 
industrial arts as Aagaard^ (1975) also disclosed most 
of those presently t'eaching did not major in industrial arts* 
Baron also called for effort on the part_ of colleges to address 
themselves to infusion strategies for women* One such ^strategy, 
•all>eit within a larger perspective of nontradiiional vocational 
prpgr^ams, «was developed by Kane et al* (1976)* Their model 
pertained to both industrial arts a'nd trade and i(ndustrial 
teacher targets* Probably due to. the fact that this project 
ifepresented noneducatipnal system research, it contaii&ed 
data sources and insighta^that are, worthy of further 
investigation* ^Retraining of women industrial a'rts graduates 
and skill^ women with work experience w^ere 'Iposited as two 
viable entry mechanisms into the practice of^ industrial ^t 
teaching* ^ ' ^ . * ^ . 

r • * . 

The difficulty of the task of inducing a si^nif icantly greater 
proportion of females to participate in industrial arts is 
abundantly clear* These difficulties apply equ^^lly to 
participation as K-*12 students, as instructors of these 
students, or even as teacher educators of these instructqrs* A* 
A valuable historical retrospective oh these difficulties f 
was providec^ by i chter (1971)* Unfortunately, -while the 
article is i in explaining .some of the reasons sbehind 

the current sxt ition , Richtesr^did not provide much cause for 
optimism in terms of the dei;^el«^pment of. a ;nore equitable state 
of affairs* 
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RECRUITMENT • i • ^ 

With today's affirmative action ^rogri^ws, 'invariably, the issue 
of* prx>f essional choice and recruitment arises. Baron, as well 
as Aagaard (19)75), investigated these issues. Both concluded 
that. much of the resistance to. women becoKi^ing industrial arts 
teachers is found within the profession itself. Aagaard 
noted that many, women felt school administrative hierarchies, 
teachers, and students were ^prejudiced -in regard to female 
pjresence and "abilities. If this conclusion is. correct, 
Baron's earlier point tllat teacher preparatory institutions 
need to be mo^e supportive of female par^ticipation in our 
profession is appropriate and ne^ds to be broadened to include 
the public school system. ^In terras of the factors actually 
infiluencing female choice qf industr^l. arts , Baron identified 
the traits of liking to work with bne''s hands and .with children 
as the mos* important determinants. Tpsting indicated that 
these factors, were the same for female practitioners as well 
as college students. . ' 

Recruitment techniques involving radio and television 
announcements were ranked most effeyctive by Aagaard' s sample? 
parents and relatives together i with faculty were, most „ . 
influential in terms of personal ad.vice. He. concluded that 
there was a relationship between the quantity of recruitment 
information and its relative influence. Accordingly, he ^ 
recommended provision of more recruitment; information to 
parents, guardians, and relatives. 



HUMAN RESOURCE AND INDUSTRY* NEEDS 

Envick (197'©) surveyed plastic converters and processors in 
order to identify both the criteria for use in developing 
plastics education programs as well as th'e industry's . 
perceptions of the importance of such an education. The 
variability of responses led to the conclusions that the 
relative importance of a process needs to be determined by 
processors specifically concerned with it as well as by the 
overall industry. With respect to his second objective, 
Envick found that while re^ondents indic-ated the imJ>ortance 
of industrial education courses, they attributed slightly 
higher values >tp general education courses. H6wever, the 
industry also pointed out the difficulty in finding "pre- 
train^d" employees and indicates • that plastics education would 
generate' substantially better employment oppprtunity. 



SUMMARY 



1 



In sharp contrast to other authors who merely exhort t^helr 
readers to become aware o£ industrial arts* eontribuf^'one to 
the nation* 9 human resource pool, Naley (1979) carefully 
delineated the areas of contribution*. He systematically 
documented the |)rof esslon * s contributions to citisen<ihip, ^ 
industry, leisure, and consumer skills^ Particularly 
noteworthy is . the presentation of evidence and rationale in 
support of the claimg«^ 

Hopefully the next review and synthesis will show an increased 
recognition of the^ |.mpbrtance of the nation's human resource"" 
and delivery system. Such ^vide^ce hopefully will be reflected 
in an increasing number of studies devoted to examination of 
industrial arts' role as a component of this overall^ system. 
As is obvious bV the shortness of this section, few such 
studies exist now. Those that do deal* largely with eijuity 
concerns do so at a surface level. It may be that this is the 
result of the relatively t|ew emergence of these concerns 
or it may be that as a profession we ar% too inwardly focused. 
Perhaps we consider ourselves separate f^^m contributions 
to the nation's human resource delivery system. Certainly we 
fQund little evidence of systematic d^ta ana-lysis of the inflow 
of our graduates into society. Nor were industry's needs 
carefully charted. On an empirical!" basis , the needs of society^ 
and industry were strangely* absent* ,It seems that some 
methodologically supportable research is needed to document 
the impact of industrial arts, in terms of our human resources. 
It: would appear, too, that it is? time for studies that transcend 
the intuitive, exhortation, and reasoning approach used in 
the philosophically-oriented studies. A move to a more 
' factually and/or demonstrable '^nd of* the continuum seema 
desirable at this time. 

«> ♦ 
Additional needed human resource studies are those concerned with 
the supply and demand. . In his initialt trea;tmen,t of this 
subject, Dyrenfui^th (1977) presented a useful longitudinal 
anal ys is of eight, years of teacher education supply . The 
present avowed shortage of industrial arts teachers was 
foreshadowed by hi:^' observation that the portion of teacher 
education represented by industrial arts declined from 
68 percent to 49 percent (of the . total industrial education 
effort). * Still,, there are many facets- to be de^veloped* The 
demand side of > the equation seems parti^cular ly appropriate 
for future research such as that provided by Smith (1979) and 
earlier by Zook (1976). This report of the AIAA's Recruitment 
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Comxnititee idocuii^nted industrial arts teacher supply shortages, 
4 as evidenced by pla,ceraent .director and state . industrial arts 
supervisor imprjassTons : 19 states reported. 'rural needs. An 
earlier, but related jarticle , by Ohanneson (1975) provided 
\oiiiparable inforitfation- regarding the identification, 
preparation, and deployment of career education teachers. 



/ 
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EDUCATIONAL PROGRAMS 



Numerous projects pertaining to the p^i^ogrammatlc aspects of 
industrial jarts W6re cited In the, literature. ^They included 
a set of documentjs related to special needs populations, 
status studies, and programs in -other countries. 

•<=» 

SPECIAL NEEDS * * . 

. \ \ . 

While earlier and. more defj^nitive treatments of this, topic ^ 
are found in Buffer (1*973), in 6ugger's (1977) summary of^* 
the participation of spjBcial need students in industrial a^ts, 
and Gallington (1970), We have i^ncluded v*oine relevant special 
needs studies for purposes* of context. Beyond the few listed 
in this section, other special needs documents will ^e found 
throughout this review as they relate to other areas. 

I h 

Industrial arts act^ivities for the educable mentally retarded 
were investigated by Wentz (1969) . He produced a guide of 
suggested junior high school agtivities, tools , 'eqxitipment , and 
discussion to'pics. Additionally, during 1968-1969, he 
surveyed 146 industrial arts and special education teachers tb 
determine whether, a differeace' existed in terms of the types 
of programs that were bein^ implemented. The n^ll hypothesis 
was not able to be rejected on the strength of his data. 

The similarity between practices employed by specialists of 
different backgrounds also, was identified by Baugrud (1968) in 
a ^tudy of industrial education for the visu*ally limited. 
Both . industrial education teachers and education iSpecialists 
for 'the blind generaTly concurred on* the approaches that 
could *be used and those considered most important in serving 
visually impaired students. ^ Baiigrud concluded t^j^ait the 
professional preparation otf lijdustrial education teachers 
is inad^equate. in terms of special preparation for the education 
of the visually impaired. A related study by Black (1970)* 
surveyed businesses and industries '/in Ibwa Regarding hiring 
pa^licies related to the blind. As ittight be expected from 
his 'use of self -reporting techniques, favorable interpretations, 
resulted. Black jconcluded, however, th^t this was only "lip^ 
service . " Another finding with perhfip3 more direct implication 
is-that, despite the fact that the ma^jority of clients 
indicated industrial artg programs gave them self-confidence, 
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one-half of the respondents stated that the primary- reason 
fdr taking industrial arts was bectiuse it was required. 

Correctional education was another, extension of industrial 
arts and one that seemed to have potential, according to 
Nielson {1970). His survey of the California Juvenile 
Detention Progr.am found that the -therapeutic ob j ect ives " of 
industrial arts Were deemed most important. Additionally, 
some of the confusion fef»orted in a preceding section dealing 
with industrial arts' objectives resurf^iced in his findings. 
He reported that respondents from small correctional facilities 
tfended to interpret industrial arts to be vocational in nature. 
Further evidence of the versatility of industrial arts in 
serving students with special needs m^y be found in Shenck's- 
et al. (1968) description of industrial arts' contribution 
to Upward Bound. 

STATUS STUDIES: GENERAL , , 

One version of status studies is represented by the AClATE's 
three yearbook series by Thrower and Weber (1974^), Lockette • 
U973), arid Householder (1972a). The approach 'in the6e 
yearbooks is to commission a cadte of experienced leaders 
to prepare" a synthesis of practice and to envision thte future. 
The yearbooks constituted legitimate staxus studies. They also 
qualify .as research. Each addresses the relevant aspects 
of the role of industrial arts, the learner at various life 
staged, desirable program characteristics and cbntent, and 
faculty characte^fistics and " capabilities . ^ 

The establishment of a benchmark, such 'as the one provided^by 
Schmitt and Pelley (1966) against which- to measure growth, 
change, progress, and achievement, often is a given rationale 
for status studies. At other times, such studies serve to 
.^provide a background context and, ostin'sibly, a documentation^ 
for the author's primary cause. Both of these legitimate 
purposes were addressed by Underhill.'s (1968) determination 
of the status of and need for industrial arts instruction 
in the United S tat es ' Seventh Day Adventist schools. His 
conclusion that an expansion of such industrial arts programs, 
was warran-ted was supported by findings that showed the 
attitudes of . Seventh Day Adventist educators to be favorable 
to industrial arts and that t^e enrolled students exhibited 
an "average" interest in industrial arts. 

Pinelli and West '(1973) reported the findings of another 
national survey, one that focused on the status of 
elementary school industrial arts. While they concluded 
that it was difficult to speak to the expansion, of such 



programs, they did Ideintlfy commonality eg «uch as the 
dependence on federa.1 funds, the combination, use^ of classroom 
teachers and industrial ' arts speclallVts, and the .preference 
for* self-contained classrooms and laboratories.' 

Bot,h Bailey (1968) .and Leith (1973). conddcted more global 
.studies* than Underh^-lll 'The former's s'uryey. %f changes from 
1957 to 1967 in cujfriculum and org^aniz^tj^n of junior high 
school instruction di^scltosed that despLce teac4ier 
shortages in some Iregions , art , hom^^cojn^omics , 
and industrial varts m'aintained th6ir pl\c^'7n"the curriculum. 
The occupational afepects fof this "place" aerved as the , ^ 

f focus for his SOrstate^ purvey. While this 1971 to 1^73 
\proje^ identified thirty-four states wUth course offerings 
J&esigOTted as^ career or occupational education^ the majority 
reported such offerings ,in less than 20 percent of the • 
schools. - The data Mid not evidence the replacement of pre- 
exist ing ^courses with .the "new" offerings. Leith also preiiented 
data detailing the st'a%us of teacher education^ pilot programs, 
-funding sources, and evaluation proc^edures. significantly, 
^he found that besides an increase in the overall incidence 
of career education, the vast majority of schools used existing 
•vehicles to provide such education. The most frequently 
.mentioned were •agriculture, ^'business education, home ecdnpmics, 
and industrial arts. An insightful conclusion was his 
observation of the need ^ for-' carefully coordinated effort 
among all disciplines. 

In addressing the issue of "how well are we doing our job," 
Wallcer (1977) interpreted the effects of declining school ' 
enrollments on industrial arts. Perhaps ominously, he alerted 
teachers to impending faculty evaluation systems and similar 
causes of concern. Similarly, Wilkinson (1972) developed 
a procedure for ^escribing a large urban (phi lade Iphia)-* 
system's industrial arts component for purposes of* monitoring 
program qualit^. The trial application of the process resulted 
in the conclusiV^^sTthat improvements were needed in all areas:, 
the preparation an^TTbntinuin^ ^ professional deV^^^pment of 
•teachers, the organization, and the content of the^ ?.ndustrial. 
arts program, and the equipment and facilities employed. 

Another facet of industrial arts was investigated by Mayfield 
(1970) in a survey pertaining to the educational coiitribut ions 
'of industrial-^ arts student clubs. His 1 , 03,1-member sample of 
sp6nsors, principals, and supervisors indicated that such club 
activities encouraged student interest and achievement and 
that curriculum development resulted in better programs and 
improved studen^^^teacher-administrat ion7Community relations . 
Moq^t significantly, contributions to general education goals 
al^o were identified by the respondents, as was the somewhat 



f ( ... 

surprising — y«t i>o8iti'v€t. finding that administrators 
ej^hibited mo.re favourable attitudes , than teashera and 
students suspected. , ^ " 

A national random sample of high schools served as the 
initial respondents for Jensen's (1968). aurVey of concurrent 
work education (CWE) far handicapped . students . While 4^ 
percent of' the schools reported no <XWE , the remainder offered 
CWE 'for handicapped, work study, reimburse^ CWE ; and non- 
reimbursed CWE in order of increasing tr©q\iency'. Of particular 
significance is Jensen's recommendation that exploratory 
CWE, industrial 'arts, and vocational guidance be assimilated 
into the structure of vocational. edu<;atio« as essential 
prevocational \service^ ,for effective vocational education. 
Additionally, his ide'ntification df California' s' exploratory , 
gene-ral, and vocational CWE as a national model and'^f's 
suggestion of an integrated diagnostic, prevocation'al # 
work experience, job placement, and follow-up program 
represent useful guideline's for the^, future, - . ' 

Biewald (1969) provided data pe.rtaining tp the national 
populatib;x of students in technical df awing,. His estimates, 
based on a. national saJtiple', are that" techrii'cal drawing 
involved grades to the following extentj 10 percent,** ^ • ' 
nihUi grade; 23 percent, tenth gtadej 30 percent^ eleventh 
gradi> and 37 pe rcent , twe 1 ft h gra'de. . Females- comprised 
only 2 percent of his population.,. , ' \- 

The preceding emphases are clearly in K-12 implementations 
of industrial arts. The- reader should not infer that status 
studies pertaining to teacher education are. absent. ' Whixe 
the bulk of, thejn^are incorporated intp the teacher education 
section of this paper, some mentiqn'of such studies is 
appropriate here. The most comprehensive is by Chaplin ' 
(note both reports, ED 069 886, 1972 and ED 099 651, 1974) 
relating 'to industrial arts teacher education programs. 
Incorporating the sanction of the 4.CIATE, ^NAITTE, and the 
Industrial .Arts Division of the "AVA, Chaplin let the effort's 
of a committee that painstakingly ■ detaiied a picture' of 
our profession's industrial arts.teaoher education profile^^^ 
in terms of administration and finance, faculty and 
assignments, degree patterns, departmental changes, 
articulation with other units, facilities and equipment, 
course offerings, and services available. Bakawis' (1970) 
status report of teacher educator professional and ecTonomic 
characteristics served as a us'eful precursor to the preceding. 

I) 

Related, but more unid imens^ona 1 in focus, teacher education 
status studies were conducted by Coleman (1971) and Baker 
(1970). The former identified the status of wood instruction 



- 29 - 



in industrial arta teacher education* The letter focussed 
on content related to automation and cybernetics . /f* 

Fiaally# this section on the status o£ our profession could 
not be comple^t^e without mention of the ACIATE ' s annual 
yearbooks. While this series does not represent' the 
typical'suf vey-gene;rated status st^dy methodology, they 
constitute an important parallel* to such approaches. in 

^them> the profession's status is descrijsed by the analyi;er, 
conceptualizer^ and dreamer*. These books represent a 

^significant milepost in the evolution of* our profession 
and, as such, they qualify as status studies* Furthermore, 
the support of the McKnight Publishing Company in pub'lishing 

'these volumes is evidence of the .health of our profession. 
Such support deserves our genuine gratitude, particularly in 
terms of what th$ documecits geneirate. For the period * ^ 
included in this review , the topics addressed by the ser^-ies 

♦ included: A Hiatorical Perepecti^ve of Industry (Luetkemeyer , 
1968) Industrial Technology Ekuoation (Dean -and Hauer, 1969) , 
Industrial Arts for Disadvantaged Jouth (Ge • lingtbn , ^1,970)^ 
Components of* Teacher Education^ ^tl^y and s^reiqhler, 1971)^ 
Industrial Arta for the Early Adolescent (Householdea?, 1972a) , 
Industrial Arts in Senior Sigh ."School (Lockette, 1973), 
Industrial Arts for' the Elementary Schooh (Th'rowilr and Weber, 
1974) , A Guide to the Planning of Industrial . Arts Fa.cilities 
(Moon^ 19jM^ , Future Alternatives for Industrial Arts (Smalley, 
1976) ,; Cf^^etenay Baaed Industrial Arts Teaa'her Education 
(Brueckman and Brooks, 1977), Industrial Arta in the Open 
Access Curriculum (Anderson, 1978), and Industrial Education: 
Retroapecty "Proapect (Martin, 1979). ^ 

Insofar as.the conditibn of^the profession is characterized 
by the ideas of its practitioners, one other series documents 
our stat:us, namely, the/ AIAA annual conference proceedings. 
Available from the as^soclation (and in some casesj from ERIC) , 
these *compi lations depict a totaj. vi^ of the profession. 
(Notes I The volumes are listed in the references under the 
name or^he AIAA) • Similarly, the American Vocational 
Association's conference proceedings, for the brief period 
that they were published^ represent an equally valuable 
documentation of the pulse of tlvll profession. The reader 
is directed to the Industrial ArtV Di vi^^sion section of 
these proceedings. (Note: The proceeclings are listed in 
the re fere nee s under the name of the AVi ) 
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STATUS STUDIES J STATE SPECIFIC 
\ 



A host of dissertftfions established collections of basic , J 
descriptive statistics for iAdividuai states. these includejfx 
Pennsylvania (KabalcjiW, ia«9 and Dellinger, 1974), Tennessee 
CEphraim, 1969) , WasMngton (Edmison, 1973), Iowa (Teig, 
1975), Arkansas (Cruijp, 1968), Idaho (Bird, 1973), Texas^ 
(Stuart, 1968; Richat^a., 1970), Hawaii (Groover; ^968), a^^d^ ^ 
Maryland (Wilson, 19«&) . Usdng a more comprehensive scope, 
fiamely, that of vocational education, the companion studies, 
of Milam (1968) and M-Neil (1968) also' provided useful 
documentation of the . prof ess ion ' s status in Alabama, Arkansas, 
Louisiana, Mississippi, Florida, and South Carolina. There \ 
were many* similarities iri the items surveyed. For example, \ , 
Grover, Kabakj ian , -Edmison , Bird, Richards, and Wilson 1 
Included content and objective que,stion areas. The last , 
three researcher^ Yiimed investigated tlv^se as well as 
teacher credentials and facility characteristics. Among 
the aspects investigated were expenses incurred by ' industrial 
arts students and^the amount of <occu5>at ional information 
reqeived (Kabakjian), inservice needs (Teig), teaching 
methods (Edmison and Kabakjian) , and state supervisor 
services (Bird). A historical perspective was presented 
by Stuart. ' . 



In" terms of research methodology, th,ese, studies Broached 

no ne>* frontiers. All employed convejitional questionnaire * 

procedures; some used juries. Perhap^ the most innovative 

was Edmison' s use of the Q-Sort technique. While all ' , 

surveyed teachers, Bird and Richards also sampled principals. 

Edmison included teacher educate rs ' and supenvisors/ 

coordinators; Ephra.im also included the latter group. 

The findings from such widely dispersed s urveys ^howe d 
remarkable similarities. Courses in gene ral . shop , woods, 
drafting, and metals all were reported as being ti^e rnqst \ 
prevalent offerings in reports by Kabakjian, Richards, Bird, 
and Edmison.. Two statistics provided additional insight: 
Bird reported 26 percent in woods; Grover reported 53 percent 
in general shop at the 7th grade level. Kabakjian's random ^ 
sample indicated an incidence of 98 percent responding schools 
offering woods; 90 percent metals; and 71 percent drawing.. There 
were ■ relatively few reports of industrial arts for the elementary/ 
grades (Bird); graphic arts, plastics, electricity-electronics, 
and energy and power (Bird); eneruy and power were also found to 
be offered infrequently (Kabakjian) . The latter observed that 
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the size of schools positively affeots the number and breadth 
of technical offerings. It also is interesting to note that 
Edmison*^ comparison of practice to innovative ideas, while 
not a status study, clearly showed that practitioner groups 
rated the« more traditional industrial arts areas (woods, meta^ls, 
dr;afting) |nore highl'y than they did the <nore innovative aspects 
o£ new curricular thrusts, ^ ' . 

Enrollment in industrial arts is, of course, affected by the 
availability of opportunity. If these are restricted, as in . 
Ephraim's survey (in Tennessee), a large portion of secondary 
students will not be ^bla ^:to take industrial arts. This is in 
contrast to the 70 percfaKt of Hawaii's schools which offer 
industrial arts. Beyona availability, counselor guidance and 
teacher iliput also ofte^ji affect enrpllment. However^, Crump's 
finding directly contafadicted this. This leaves school policy ^ 
:as a ma'jor determinant. Wilson's review of graphic arts 
programs in Maryland indicated that even in this active state, 
there is an absence pf school require* stents that would have <;11 
students take industrial arts. At the time of his survey (1969) 
Wilson found some industrial artsi requirement for junior high 
.school' boy 8; however, less than lb percent are required 'to. .do so 
in senior high school. Bird's survey produced an essentially 
parallel finding. with enrollments of 88 percent male^ and 12 
percent female^,. ' ^ * 

In terms of instructional methodology, the studies typically 
showed our profession as relatively conservative. Dellinger 
reported the overhead projector as the most f requently used 
•audio-visual device, bula^ classroom management by students,^ 
role-playing team projects, and diagr^ostic evaluation all 
merited relatively little tjsacher interest, according to Edmison 
Similarly, Kabakjian found mass and line production, film, and 
video techniques infrequently used. He also identified the 
individual project as the most commonly employed instructional 
technique. V 

I- ^ ' 

Telacher credentials were a bright spot in all surveys that 
folcussed upon them. Grover, Kabak^jian, Richards, Bird, and 
Ep>hraim all reported qualified instructors and such data as: 
94 percent holding baccalaureate . and^34 percent mas te r ' s degrees 
(Kabakjian), 50 percent to 93.6 percent having work experience 
(Wilson arf^ Bird respectively), an average of 6.9 percent years 
teaching expe rience (Bird), an average of 35 (Bird), and only 
2 percent temporarily or provisionally certificated (Bird) . 
Bird also noted the statistic that, 51. percent of the teachers 
supplemented their income with second jobs. 

} S 
Teachers repo.rted with consistency the inadequacy of their 

instructional facilities (Bird) and; with Wilson's respondents. 
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such judgments were in the majority. Small wonder that 
teachers felt administrator support was vital for successful 
programming (Richardrs) and that, they railed for facility 
improvements necessaty to of f er technplogical^based 
instruction. Richards even advocated the .restructuring pf . 
Texas* iadtis trial arts program to reflect technology. ' /" / " 

, . , • .« ' . . 

In the light of such findings, it is not sU»prislng ^hat 
^abakjian, Teig, E^hraim, Wilson, ^and Richards ^ all i^rged 
-greater professional development, *>oth preservice' ^ihd )inservice . 
Richards specified the need for more poWer technology, 
electricity-electronics, research and* de ve lopment , and graphic 
arts presence in the state's degree programs. 

Minnesota's Industrial Arts- Industrial Education tension led » 
to the state's Division of Vocational Technical ,Ejducatlori / 
award of a grant to a private contriactor. Its purpose was < 
to identify opinions and perceptions pertaining to state 
supervision, industrial arts funding, and certification^. ^ 
Teachers , 'administrators , And teacher educators served a^' 
the sampled population. A l^rge amount of descriptive data 
was incorporated in the final report by MohrenWeiser '( 1978) , 
§ilong with the follbwing conclusions; the image of industrial 
arts needed bolstering; priority areas for state indjistrial * 
arts supervision activities included curriculum development x 
and public relations; teachers did not favor a work experience 
lipense requirement; teachers supported master.' s programs 
with greater technical emphasis; and equipment, curriculum 
and inservice funding were desired. 

More specific in focus was Szekely's (1977) development of a 
profile of New Yo^rk City's newly sex-integrated/^j unior high 
school home economics and industrial arts classes. Her data 
substantiated significant differences between student and* 
teacher perception of coed classes, skills, And abilities, 
changing male and female roles, vocational an^ leistire 
interests, and teacher treatment. Not surprisingly, Szekely 
found tljat teachers with such coed experiences Viewed the 
laboratory program differently ttian those who had not 
experienced it, ^ ^ . 

In contrast to Szekely's analysis of a single city'"^ program, 
Collins' (1968) study b f industri al arts in the public secondary 
schools of thfe southern Appalachian region represented a 
different approach than the ptecedfejTig city, state, and national 
perspectives* Conducted as part of an overall st\idy of. these 
schools, the inves tigatVon resulted in one of the^few 
descriptions of ruraj industrial arts* 
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.FOREIGN PROGRAMS • : . 

• ^ : ^ . • ^ it ' 

Some foreigft students, who have studied in this^ 'country quite, 
naturally have focu^4jnon adapting what they have learned 
to the needs tv6f their countries*' Together with ^tudentf 
from the United States, who are interested in international 
issues, a number of foreign students have conducted studies 
which constitute a useful mirror fort our profession . Target 
countries have included Jordon (Al-Bukhari, 1968), Taiwj^n 
(Chinese ^Ministry of Education, 1969^ Chan^, 1974), Trinidad 
and ^abago^ (Dyer, 1974),, Ecuador <6ilifean, 1969), ,Soutii Vietnam 
(Long, 1974)^ Ame.rican Samoa (Thomas et al., 1973), Japan ^ 
(Yashio, 1975), and East' Palcistan (Mohee, 1968). 

The^mpst prevalent objectives were the attempts to develop a 
p^gram ^ui»tabl6 for implementation in ""the targe^t country. 
Chang did this for an industrial technical teacher education 
preparation in Taiwan. Yc^S'hio did the same for the industrial 
arts teacher education prj^ram at Tokyo^s Gakugei Unive^tsity. 
Pyer plann^d^a junior hj^h and secondary school industrial 
arts curriculum for Trinidad and Tabago. Mphee e\tabl^'shed 
an overall industrial arts program for' East Pakistan./ These 
studies often provided insights * use ful to the hosts as yell 
^s ti^e guest3. Examples included Chang's formu^aej for the ^ 
prediction ^of teacher demand and Mohee 's suggested staging i 
of industrial • arts and vocational education offerings in 
the '^contexj: of an overall program.' ^ • • • 

Essential features* of 'the^e *'exporte;d'* progr^ams included 
^Chang's cal^l for inaervice teacher e!ofcication^ Dyer's ♦ 
identification of the imperative nature of vocat^ional guidance^ 
^as well as a d^m^lemejfiting voca^tional education program, and 
Mohee 's empha^is^on ^e general Education aspects of industrial 
arts. The latteA: also are embodied dn jpire r' s demand for 
careful oxorrelat^on between sciences ana. ^^idus trial art^. 
Additional recommendations paralle^lto Un|ted States practice 
is 'found in Mohee 's call for gene raj^MMX£pose laboratories 
and in Dyer's adaptatiort of lACP andViiis objective thajt all 
students should experience industrial arts. 

' ) 

The studies^ by the Chinese Ministry of" Education and by Thomas 
et al. provide^ evaluativfe descriptions ^o f foreign projects. 
The former presented a major UNICEF and^UNESCa effo.rtt toward 
enhancing industrial arts and vocational guidance in Taiwan. 
Thomas found a need for curriculum^ development, follow-up 
studies, community surveyf^ scheduling changes^ inservice 
education, 'and support system improvements in industrial 



arts and vocational education* as practiced in .•American /Samoa. . 

In ^witcjiing now .from an export »Utlool^ to an^aly?|ifig other 
countries' industrial arts- re.latad pro;|rams the. chjauvinism . 
of "one wav" -nionaiderations become apparent. ". For ex^mpie , 
Yoshio's ,(lV76T ri6view «f Japariede. industrial atts presented ♦ 
a parallel program mod^ , . one that obviou^l^V. e-xists in a 
society radically different from ours, nevertheless, many 
of the perceived problems beai^ a matked 'isimilarity tf- those 
faced by industrial arts practitioners in this cour\try.* 
Similarly, Eggleston's (1976) perspectives bn th* transformation 
of industrial arts in Britain provided equivaAeht input from 
that country. " The three ot'her foreign studies were less 
directly related to industrial arts, but each. had implications 
for foreign applications. Es^sentially , all employed case* 
study approaches. Al-Bukhari pursued a human resources 
perspective arM .combined it with a r^vi^w of the relative . cos t , 
effectiveness of Jordan's" alternativis occupational education 
delivery s-ys.tems, Gilman used a similar- methodolbgy to identify 
links between education and the larger economic and social 
planning issues of Ecuador. Long pursued these links for 
South VLetnam and presented historical documentation . <yf 
vocational and technical education. did Chang, Lon^ 

projected educational demands. Both Long and Al-Bukhari 
identified the need for careful coordination between industry 
^'and e-ducation. _ Lond echoed -Dyer ' s recognition of the " 
importance ,of vocational guidance. . * ' , 

The preceding three studies yere provoceltive .in tljat each 
failed to address the crucial asnect of career development 
and prevocational education, as well as the more pervasive 
one of technological 'literacy. Comprehensive documentation 
of foreigh developmental approaches, such as Gilman compiled, 
seemed to neglect industrial arts and its contribution to the 
foundations of industrial development. Our nation*s cqmparative 
education thrusts might v^ry well be able t6 assist our 
profession in developimg a strategy to combat this 
shortsightedness. \ 

• • • • 

SUMMARY^ 

I -^-^ . • • • 

■ Pernaps due to the decision to summaJC^ze special needs programs 
as they pertained to other aspect^'of t-hi« review, no' 
significant, overall system was observed that would suggest 
that the special needs research was comprehens i v^ i n nature or 
systemati eally pursued. In fact, the number of ^uch studies is 
surprisingly small compared to the amount of joiirnal space it 
has occupied. The obvious morality of the i3sue seems so 
heavily loaded in favor of its careful treatment that it se<|ms 
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generally Immoral for it to have received such lit t^..^ attention* 
Since WQ do not consider ourselves to be experts iia s|»^cial. 
needs education, it may /be that such Experts would 1 4k e,, issue 
Vith'^hese. ob^iervatiohs . ^_ ' , * \ 4 



Status studies presonto^ k rather curious contrad^tlon* A 
sizeable niimber have been conducted at the- state levels* They, 
typl'aally have been done In a relatively •tr.fd'itlonal survey 
approach and have been con6erned with 'rather limited descriptive 
^statistics'* What is strange, however, is t,ha*b despite all 
their similarities, there is little in tfhe form of an overall 
aggregation of these projects* * It seems tha£ ^individual 
building blocks exist, but^^no on^ as yet has put the wall 
together* Perhaps Schml^tt and Pelleyj^s^ research in 19S6 (and, 
hence, putside the time s^ope of this review) is the only 
national perspective available* There is ho^e in that the 
USOE has recognized this ne6d and hasr in fact, commissioned 
a nat.ional study to develop a da^a base tor our profession*"" 
It will be particularly interesting to compare the findings 
of^ this V study to the projections for 1980 that were advanced 
by Mannion and Spe;icer (^9t71) * What is almost iQi&xcu^able < ' ^ 
however, is thatyxhe existing data^-gathering mechanipms have 
apparently V allowed industrial arts information to '^fall 
between the cracks*"** More specifically, i:t seems^kinconsciohable 
for state ^division of vocational education* to collect detailed 
program in^^formation for the traditional service ar4as and then**-* 
although industrial arts is treated as a member of the 
vocational family not collect equiv^J-ent data for industrial 
arts* It also appears that considerable practitioner 
resentment would be aroused if there were greater aware'hess 
of the fact, that little of th^ abundant data that principals,, 
superintendents, and teachers* supply to state* depai^tments is 
retrievable* « ' ' 



It also appears that there a^e^e some status studies* that are 
useful contributions . to the. teacher* Specifically, it would 
seem that a careful analysis of industrial arts in state 
career education plans, in plans for the education of the 
disad^vantaged and the handicapped , and as part of various ^ 
state human resource plans all would be significant* /Even more 
challenging wpuld be a careful ^analysis gf industrial arts 
and its presence in state plans for vocational education*^.^ 
For different reasons, another difficult yet important — • . 
study is for a review of the 'contribution and activities of 
state industrial arts associations and particu^|fcjrly on^s , ^ , 
f ocussed on the e f f e cts of industrial arts assoai^t ion atid 
AVA r^latecMactivitiesi With the recent incorporation of the 
American Industrial Arts Student Association and the increase 
in its memberships a status s.tudy of student groups also 
seems appropriate* An urgent, need for a description of current 
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practice seemingly is fealle4'for by the nation's increasiiig , 
attention to urb&p edx*^^^^ ^This thrust suggests a ^ ' ^ 
corresponding one in terms of ri^ral iareasji ^ ^ 

The contributions of the American Council of ipdustVi^l Arts 
Teacher Educatprs yearbooks to the documentation of 'the 
profession '^s views on educational programs cannot be overstated. 
This contributibn, ^which can only be made possible by a joipt 
effort ^between-^the profession arid the publifilher # in tljis case 
the Mi^k^ght' Publishing Company, is • particularly * significant in 
that S[e authoVdj^marshalled research effort in ways that; are 
relatt^^^l nontjf^adiiional in^ ouf profession. The resulting 
docum^n^ are/^ofc department or^iente^ or individual, oriefnted; 
they are^trui^,prbfea[^io;ially oriented. Similarly, the 
contributions of AIAA.* and AVA conference proceedings should be* 
noted along with the fact that it is inconceivable that the 
la^tter havd been discontinued, ^hen one considers the 
magnitude of the person hours and financial investment by- 
six to nine thousand professionals' in a conference that 
lasts for four intensive days, one cannot conceive of any 
reason for not • documenting the fruits oJE tho.se labors. 
Certainly the AVA's Yearbooks are a significant contribution; 
however, they caanot beg^in to substitute for conference 
pijpceejlings . The industrial arts sector of the vocational 
educdt^tion , prof ession needs to be cognizant of th.'is omission 
and take steps toward recti^fying this situation. 

Foreign studies were presented but only to ^ limited degree. 
Truly comparative efforts are nonexistent. We would recommend 
a study of the ^roles of technological literal in a variety 
of societies, and in the ways educationai^prcfgrams attempt to 
deveiop thijs type of literacy i^n"\heir you>h; Clearlj^r our 
profession's evolution is beyond jthe stage^where we merely 
want to "§.xhort" what we . are.'^doing. The investment in human 
resourc^s^ in countries such aS' Japan, Great Britain, and W^st 
Germany certainly^ could provide useful insights , *as could 
reviews of such agencies as UNESCO, and fhe International 
Labor Qrganizat ion .. 



To conclude: '"The. current industrial arts' cairriculumXdpes not 
even meagre up t.o the program recommended by 1:he profession; 
ten to tW^enty ^years ' ago" (p. 30). From the data revi^ewed in this 
sectioh, we would find it difficult to argue with this 
quotation. What is tremendously disquieting /;i s that the quote 
is abstracted directly from Schmitt and Pelley's research 
published in 1966 . ' Now , s6me thi Aeen years later ^ we still 
ask wl^^ i:ar> we xiTot take issue >ath such a concern. t.. 



CURRieULUM \ 

^f^e xievelopnept of industrial arts curriculum occupied the 
^attention of a substantial portion of researchers. Studies 
^Tanged .£rc^'Jrl^orous investigations to speculative^ inquiries. 
Their nature a^id number make accurate evaluation impossible 
a'nd^.clas8if4c£ytj^on almost impossible. For operational purposes 
hb^irever, studips were assigned to one of the following 
classif icaMonW^ comprehensive efforts, curriculum processes , 
ah4 . anal^yses incfustry-^educat ion analyses, instructional uni1;s, 
IhCP, and evafUatiop of curriculum* implementation effectiveness 



COMPREHENSIVE EFFQRTS ^ \ 

• 

fi general fop^us ;has been'^rovided in a number of studies. For 
Example, • Wfrite' M974)-' studied c^irriculum developers to identify 
their location, involvement, problems, and needs. Householder's 
(1972b) review, and evaluaj^ion* pf industrial arts cu^iculum 
efforts analyzed and coftpared^'the innovative progjramk of the 
1960s. He concluded that, despite a concern for improvement, 
there was still no instance where an innovative program 
has been .implemented across all grade levels. 

Householder also developed Sitx updated review of the cu%*riculuin 
movements of the 1960s ih^ an ACIATE Yearbook (Martin, 1979). 
Ziegler did the same for the 1970s. Also relevant to the 
overview is <^this y«earbook*s treatment of development processes 
used by two itinovative fndu&trial arts programs, the impact 
of technology\on industrial arts subject matter,- and industrial 
arts as a discipline. 'for studying the future. Another useful 
overview was provided by Wolajisky and DuVall's (1975) 
discussion of curriculum models and relevancy. 

Some soloxions t^o the lack of implementation, as identified by 
Householder, may be found in Mason (1971). Also^included 
there is a perceptive analysis of change related industrial 
;arts curriculum literature, an exposition of Cochran's (1970) 
and the AVA's (1370) c3?assif icat ions of. innovative curricula, 
•^he AVA's earlier booklet ^ ( 1968) on improving instruction in 
iij|duttrial arts also was an attempt to advance apprc/priate 
pr\ctice in industrial arts. Besides its useful treatment 
*of'\pntent, it also presented workable suggestions for facilities 
and ^valuatio^^ that will ^support the desired curriculum. 
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Innovative approaclies to industrial arts education in 

secondary schools weife studied by both Mongerson an4 Cochr^an 

in 1968# The former reported that des^^ite the apparent ^ ^ 

diversity, methods, cdntent, and organigation were simlli^^r 

in the programs studied* Cochran ( 1968)\examined the aspirations 

of the developers of innovative curriculaXas contrasted 

with Mongerson's focus on implementation . \ He utilized factor 

analysis techniques to compare contemporaryV P^og^i^^s in 

an attempt to identify common elements, basic directions, 

and contributions to the field. Cochran's later publication 

(1970) served as*a milestone comparative study\ of . innovative 

indus1:rial education programs. The AVA's booklet on innov^tive^ 

programs in industrial arts (1970) provided simlNlar and even 

more concise treatment . \ 

Maley's report (1969) on the Maryland Plan provided^ a useful 

description of a process foT> establishing a coherent system 

of objectives , program, and outcomes. The relationsl;iips , ^ 

between, theory and practice are brought to the fore; \the 

resulting contrast to traditional approaches becomes obvious. 

Other innovative industrial arts prograjcis are described in 

the AlAA's (1971 - 1973 d) Foljusj Curriaulum Projeata reprint 

of seven articles. 

During this same time period, the implications advanced by . 
advocates of innovative programs frequently suggested . the 
desirability of a uniform nationwide industrial arts curriculum. 
Carter's (1970) responses from 360 college industrial arts 
chairpersons, state supervisors, and industrial arts teachers 
revealed that while considerable importance was attributed 
to curricular reform, the concept of a national curriculum 
did not receive endorsement. However, the sample allowed that 
a "common core" of industrial arts learning experience should 
be established.^ Essentially the same position Was reported 
by Anderson (49^0) . 

Relevance, an essential criterion for industrial arts 
curriculum development, was described by Ma.rtin (1973). Budke • 
(1970) developed guidelines for vocational programs at the 
junior high school level. Principals were selected from 
a review of the literature and validated by a jury. . Thirteen 
program areas were conscidered to be important in the junior 
high' school prevocat ional program. Such guidelines for 
curriculum development also were the core of Burroughs* (1970) 
study . t He developed criteria for an adequate industrial 
arts program by reviewing 'literature, research, and curriculum 
guides. These criteria were used in a survey to ascertain the 
appropriateness of industrial arts programs . Similarly, 
Bender (1976) represented the efforts of a core of North 
Dakota's industrial arts leadership in systematically reviewing 
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and applyin'g curriculum guidelines. Th© result was a curriculum 
structure and "guide for secondary school industrial arts 
that is effectivealy integrated with the state's indusBrial » 
arts ^master plan. Such articulatipn is, of course, mandatory 
if genuine implementation is expected..- It also is important 
that the developed materials comprise a representative facet 
of the* larger national industrial &i:t)s context. ^.^ 

« 

For these reasons, it seems fortunate that such state- wide 
efforts are increasing in frequency. New Jersey (Dyrenfurth, 
1978), North Dakota (Master Plan -Committee , 1975), Texas 
(Pierson, 1974 a, ^, c) , Virginia (Virainia Indust^fial Arts . 
Education Service, 1977), Oregon (Tri-*Coun>ty Goal Development 
Project, 1973 a, b, c) , and lowa'dowa Department of Public" 
Instruction, ^975) are som* states for which documentation is 
readily available. As might be expected, these materials 
range considerably in content. In some, such 9S New Jersey, 
only the precursors to curriculum action are described. 
An emphasis on the establishment of a rationale is evident 
in Pierson's (1974 a, b, c) and Iowa ' s- ( Iowa Department of 
Public Ins°truction, 1975), and Oregon's (Tri-County Goal 
Development Project, 1973a) project descriptions. Recommended 
curriculum processes comprised a large portion of Pierson 
(1974c) andthe Tri-County Goal Development Project (1973b). 
Key curriculum products resulting from., these projects included 
a 'detailed set, of K-11 course goals in industrial education 
(Tri-County Goal , DeVe lopment Project, 1973c) and a set of cluster 
curriculum guide^ in North Dakota and Iowa. The latter are 
discussed in the section on instructional units. Ritz and 
Wright .(197'7) reported on another state approach by providing 
useful flow charts that depicted how to work with industrial 
arts guides once they are developed. 

With the relatively recent emergence of career education, 
P.auley's (1978) development of a model is not unexpected.' What 
id unusual is ^hat it is the only one that ^ocdmented an approach 
whereby Senior high school students achieved career objectives 
by means of an emphasis on the concepts of industry in a 
comprehensive industrial education program. 



CURRICULUM PROCESSES 

DeVore (1968) provided the profession with a pervasive overview • 
ofvkey curriculum development processes as well as significant 
introduction to the implications \>f discipline-based effort. 
He also laid the foundation for the case of the technology 
education thrust. Furthermore, he even evolv^ed an implementation 
of his structural concepts and possible school application. 
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studies by Byle (1975) and Cremer (1970) generated important 
curriculum process information. The fosxmer used and verified 
an occupational analysis model to identify met/ric measurement ^ 
competencies for preservicp and inservice graphic arts 
ediication* Cremer, in addressing objectives rather than content 
identification, developed planning guides to ass;Lst teachers 
iri writing behavioral objectives. His comparison of teachers, 
supported and not supported with these guides, indicated. that 
the use of guides consistently allowed greater success 'in 
writing objectives to various levels of the cognitive t'axonomy. 

Like Cremer, Dyrenfurth (1976) sought to evolve a system to 
facilitate instructor' development of a comprehensive and 
articulated set of objectives from very global program goals 
to the extremely specific behavioral objectives used to guide 
each learning episode. Contained in this AIAA presentation 
are examples and descriptions of procedures that allow classroom 
instructors to conveniently chart such a^continuum of objectives 

The recent emphasis upon criterion referenced instruction has 
led to the publication of performance objective statements 
for industrial arts. In most instances, these statements of 
performance objectives have been developed and field tested. 
However, many await systematic validation studies. Barrin^ton 
et al, (1970) recommended behavioral objectives for elementary 
industrial arts programs. GoldsBury et al. proposed performance 
objectives with criterion measures^ for American Industries 
courses (1975a, 1975b). Related publications presented 
performance objectives in woods (Bunch et al., 1972a), metals 
(Bunch et al. 1972b) , graphic communications CDuvail County 
School Board, 1973), and power and transportation (Goldsbury 
et al . , 1975c) . ' ' 

The issue of competency-based content was addressed at a 
two-day conference at the University of Wisconsin-Stout. 
In the proceedings (Wright, 1973a) , Bensen referred '-o a *'paint 
by number" analogy as indicative of a major weakness of 
competency based instruction; one can paint but only in a 
compartmentalized fashion. The need for careful specification 
is acknowledged. However, instructional implementation requires 
significant attention to human ene ss of instruction as we 11 
as to the integration of competencies into a whole. Bensen 
emphasized the need for an overall systems model so* that 
both instructors and students can establish accountability 
at all times. 

A complete statewide plan for "^deve loping competency-based 
instruction and a catalog of competencies, objectives, an-d 
criteria was reported by Ritz and Joyner (1978). They 
recommended fifteen task area catalogs be deve loped for 
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Virginia* Anothieir statewidij effdrt was documented in the 
North Dakota. State Board for Vocational Education's introduction 
.to their Lev%i 1 Cur^riculum Guide (1977a) • Although this guide 
was not competency-based, it was designed to assist industrial 
arts teachers to develop programs consistent with overall state 
rationale ♦ 

The careful .analys is of purpose apd performance required to 
develop behayioral objective statements can be a useful- 
research process in' industrial arts education^ At this writing, 
^there is little significant body of knowledge which enables 
a researcher to predict the probable attainment of behavioral 
objectives* In a^ related process investigation, computer 
analysvis of the body of know^L'edge' of industrial techndlogy war 
utilized in the curriculum development process by Ross^er (1968) • 
Computer assistance was utilised to^ formulate objectives, 
identify curriculum content anii experience combinations, and 
monit^or continuity* Computer utilisation was found to be cost** 
and time-- effective in^ the curricul\i> development process*^ 
Computer-based planning ( Paul ter , 19 72 ) in the form of madhine- 
generated^ research units, was another e f f ecti ve ^appl ication of ' 
contemporary technology. 

Another application of system^s theory was reported by the 
University oftAlberta's Depart! nt of Industrial and Vocational 
Education (1^71) . The report outlined the results of an 
application of network methods* to curriculum organization* 
As a product these networks have the advantage of providing, 
a visual overview of a curriculum as well as the sequences in 
it. Mongerson' (1971) also illustrated the use of.^etwork 
approaches) critical path, methods we're described as a tool 
^or developing curriculum'. The precursor to the -two previously 
-Cited studies may well have been Yoho ( 1969 ) , * *s ince his 
SNAB Map application of his. systems analyses technique to 
industrial arts curriculum development clearly establishes 
precedence in»the use of the technique. 

Educational systems design provided a basis for the development 
of guidelines (0*Hara, 1972). The technique, designed for' a * 
freshman course in engineering, was modified to develop a 
unit for beginning industrial arts students. . Based on an 
initial study with junior high school students, the technique 
.appeared to be appropriate for the. higher level of cognitive 
behavior, i.e., analysis, synthesis, and evaluation. Israel 
(1973) field-tested an organi zation al ^pattern focused on a 
hierarbhical task * c^rgani zat ion pattern. •While not definitive, 
the findings offered some substantiation for the system. 

Working closely with a curriculum revision process, Wright 
(1976) identified the type of change agency *situationt Both 
the formal and tho informal organizational structures were 



studied to identify the key - individuals in th'e setting. 
Pierson (1974a, b, c) developed a" rational© for selecting 
learning activities in industrial alts on the basi© of the 
individual utilization of the competency. Both philosophical 
^nd psychological bases were^ identified in the curriculum 
derivation model. Similarly, Altman (1971) outlined some 
key psyo^hological principles in curriculuBh desigj). Pierson 
(J.974C) pointed out that thf link b^t^^een^cognitfiv© and * 
affective aspects of learning has been neglected by fraditional 
curriculum development processes. The analysis of transi,actions 
.procedure which .he described is specifically desi'gned to 
derive a curriculum that is more humani,st ic ', concrete, and 
inductive than those developed by others. 

For a more specif i'c^ subset of industrial arts students, a ^ • 
similar inlent was pursued by Davds (1971)'. Industrial arts 
programs for meritally retarded students were^ the subject 
of ^a survey in junior and senior high schools. . Davis reported 
on f-actors considered, important in selecting industrial arts 
course content for mentally regarded, • students and suggested 
sllbjects of interest to them in this area. 

/ ' ■• • 

S.econdary school students served aS the silbjects in a survey 
by Hiiton (1970); who identified which experiences in induatri'al 
arts would he most significant for i^tudents. WifiLle his 
sampTe was . drawn from only one school, the technique of 
seeking student response is one which is long overdue in 
industrial arts. If similar studies were conducted, it would 
bfe possible to generalize o"^ the student appekl of industrial 
arts courses. 

Along thfese lines, Trocki ( 1977 ). attempted to develop a model 
describing student adoption of an industrial arts curriculum 
innovation. While the empirical nature of the study will 
require interested researchers to peruse the complete • work , 
it is important to note that. Trocki identified relative 
advanta'ge, compatibility, industrial arts grade point averages, 
total number of courses taken, and the level of innovati veness 
as important factors first two for both groups with and 
without industrial arts enrollment experience and the last- 
three for those with industrial arts enrollment experience. 
Subjects without industrial arts enrollment experience 
also indi^cated the importance of utility, junior high school 
industrial arts experience, grade level, sex, and the level 
of innovat iveness'. 

Cootent identification was the object of DeVore ' s report (1970). 
Additional insights into his perspectives are available in his 
earlier arti cle ( 1968 ) . He posited the need for industrial 
arts to identify content through discipline-based structures 
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and process. He also presented one research procedure that 
could accomplish this. Sarapin (1978) presented a detailed 
model for the formative evaluation and revision of curriculum 
materials^ Curriculum evaluation also was the focus of f 
CarreX (1978) who assessed the " extent tp which Mississippi 
Valley Industrial Teacher Education Conference members used 
clusters as an organizer for their cui;ricula. Considerablj^* 
le-ss implementation was noted. 

Before concluding, we must refe.r to Q^eTation Reaouroe as 
■^conducted by the Undergraduate Studies Committee of the "ACIATE.' 
This file contained abstraets of key industrial arts teacher 
education curriculum development activi^ties. The 1977 ACIATE 
supplement updated the 1976 volume. (See ERIC document, ED 126 
265) . 

INDUSTRY-EDUCATION ANALYSIS 

One of the more popular techniques in industrial arts curriculum 
research has been the survey of industrial representative^ 
in order to identify potential content for industrial arts 
in a specif ie .area . Existing industrial arts programs are 
surveyed and the degree of correspondence between such programs 
and recommendations from industry are analyzed. In many S 
ways, the outcome is predictable, since industrial a^ts 
never has pretend'ed to precede . industry in t^e development 
o'f technological processes. iiowever, the studies are valuable 
in- that they identify contemporary industry related ,^on ten t . 
For example, Envick (1968) studied the equipment, materials, 
ancf processes utilized in the plastics industry and compared 
his findings with those used in secondary schools. Suggestions 
w^eV^e made to improve the low correspondence between the two. 
Falls (1968) studied metal and woodworking utilization in 
both' manufacturing industries and in the jun?.or high school 
industrial Arts program purporting to teach about those 
industries. He noted that industrial representatives were 
less interested in the development of skills than were the 
teachers. However,^ the content of the courses seemed^ 
rel tively well selected in the opinion of i ncJlis-tria l' per sonnel 
directors. * ^ 

Quier (1969), Boyd (1973), and Calhoun (1973) studied some 
,aspects of wood technology. Their findings were consistent 
in ftoting a discrepancy between the processes utilized in 
the woodworking industry- and those included in the programs 
surveyed . Similarly, Grannis (1^70) reported substantial 
discrepancies between industrial iy recommended content 
and proqrams in power mechanics. Hildebrand's study (1974 of 
draftin.^ le<i him to recommend that the educational irstitutions 
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seek to duplicate industrial practices and provide . contemporary 
materials. Glogovsky '(1970) reviewed the relationship between 
cpntent i"^ cpllegiate-level graphic arts programs as reported 
by tl^e insxructors" and the recommendations of representatives 
from the graphic arts industries, Brpwn (1975) published a*^ 
mijii- summary of research studies in the communications arena* 
The programs were found to lag behind content in the industries. 
Photographic technology was studied by Salvagin (1974) g 
who found a substantial need for increased instruction in / 
such techniques at the secondary and postsecondary levels. A/ 
subst ntial disparity occurred between the recommendations of 
the industries and the educational practices. Industrialists 
identified content' they considered appropriate for manufacturing 
technology cour^ses in a study by Brueckman (1969) . The college 
indqstrial arts edticators surveyed were not in agreement amoVig 
themselves, reflecting the wide variability in instructional 
practices. Specific suggestions were of fered. for appropriate 
techniques in content selection for manufacturings/technology 
courses . ^ V 

Kale and Schmidt presented equivalent goals in more narrowly 
focused proj'ects. The status of microwave electronics' was the 
subject of a study by Kale (1974). Manufacturers and^ user 
companies were consulted in an attempt to define curriculum 
material related to microwave communications. Schmidt (1971) 
identified thirteen high school programs in which experimental 
aircraft ha4 been constructed; ten of the programs were in 
operation during 1969-1^70. 



INSTRUCJ^IONAL UNITS 

As might be expected, research efforts have provided various 
instructional units on a number of topics* Koonce's (1968) 
overview of state-prepared industrial arts resource materials 
provided a useful starting point for surveying the status of 
existing instructional units. He noted (1968 data) that 
over 50 percent of the states planned to publish or revise 
such materials, that states typically recommend that teachers 
adapt state materials (contrasted to direct and stringent 
adoption), that the majority of teachers develop their own i 
materials, that over 90 percent of. the teachers reported 
state dove loped mate rials were inappropriate for direct 
adoption, that over 50 percent of the teachers wanted 
descriptions of available state S^ervices, and that the 
perccivod value of the state materials is greater for expett-ienced 
ratherthar^bfiqinvnqteachers. ^ 

State developed mateiials also were studied by Johnson (19G8). 
He compared the content of these materials to that expressed 
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by the judgments of key readers, in the field. Johnson 
recommended that more detail be 'included in such documents. ^ 
He also provided nineteen recommendations to 'assist "developers • 
in future efforts. Should readers wish a partial compilation 
of instructional materials in industrial arts, ^ two-year 
bibliography (1967-1969) of AIM citations was compiled by 
Eahelby (1970), A similar list was published by the Center 
fojr Vocational and~ Technical Education (1.970'. Further 
upde^ting eU^d continuation of sucK efforts would Serve the 
profession we 

\ ^ 

Elementary school industrial arts implem*entations were 
described in the AlAA's (I971-1973e) Foaus on Elementar^sSahool 
Industrial Arts. The contents included descriptions of f^ve 
approaches to K-6 industrial arts ptogranjs s Project LOOM, ^ 
Learning Experiences in Te chnorJTogy , ABLE. Model Program, a 
Technological Expj.or ator ium", and the World of Work. The 
next educational tier's industrial acts program was outlined 
in the ACIAS' (1971) pamphlet, "Industriai Art^ in the Middle 
School," wiflch contained a cursory overview of thi's level's 
curriculum and objectives, philosophy, plant rQ,quirements , 
and teacher pi;-eparat ion "demands . 

i< • • • ■ . 

An initial overview of the state-of-the-art in materials' and 
processes was provided by Andrews (1978). Metal finishing, 
metrics, and the wo^ld of work were the units developed 
by Singletary (19690 , Byle (1975) , and Podell (1973) , 
respectively. Besides the analysis and descrip'tion of metal 
finishing technology produced by Singletary, Andrews presented 
the results of a national survey of the incidence of such 
experiences in baccalaureate industrial education programs. 
The results indicated a weak exposure .tq. th^is curricular 
area. With respect to the occupational function of industrial 
arts, Podell assumed a 'similar lack of stro ng ^exposure . 
AccordiAgly, he histo^rically documented the" changing nature 
o^work, and subsequently, developed a study guide. The guide 
sought to support the potential of industrial arts in contributing 
to student information on the changing na'ture of work, activities, 
and occupations. Blankenbaker and Miller's ( 19 70 ). annotated 
bibliography related the interpretation of industry and provided, 
additional information in Pode 1 1 ' s' are a . Byle's unit on metric 
measurement competencies als.o was initiated on an assumption of 
need.' His graphic arts specific packagb involved instruction 
differentiated by target occupation in a way that focused the 
most intensive treatment on pressmen and the least training for 
copy preparers and strippers. 

The major nati onw ide^ me tri f ication pro)oct lu?ad(.'d by Fciror also 
produced curriculum products (Feirer, I91(->a, h, c) wfiich 
systematically treated both curriculum and implementation atspect-j 
ot- mo tr i f i cat i on . It iiicludod ro :i o u r. c:o lir.ts, transparency 
originals and insorvice guides. 

- - 



A numbeiT of investigators identified content from indust^al 
fields and use At to develop curriculum. graham (1971) 
investigated foundry industr,y practices in basic metal casting 
and recommended the inx:lusion of a number of experiences in 
exploratory, introductory, and advanced industrial arts 
cpurses.' Design was the focus of a study by Frokner (1968). an^ 
Isom (L970);tboth made specific, recommendations for additional 
instruction. Micklus^eP (1978) .teacher and student manuals 
on industrial design in education provided a corifprehensive . , 
vehicle by which the earlier recommendationfe foy increased 
design emphasii can be implemented. 

I 

An overall-picture of energj^ alternatives and the *role of 
industrial arts wa^published Spy Owens and Pinelli (1977). A 
very substantial rationale for] industrial art.s teacher education 
in energy and power w^s developed by White^U979) . ^oi^ 
specif ic 'than these was Bender's (1973) j^^Ti^w of alterative 
energy systems which mi^ht be used fo^/automotive * propulsion . 
These systems "served as- a basis foi^ a Knowledge strxa^cture 
in transportation technology. Energy land power has been 
studied by Texas A & M Universifef {1971Qand CaKTiihan (1978). 
The latter provided a. complete power teclfltolog.y curriculum 
guide along with recommended objectives, texts, lectures, 
demonstrations, and laboratory experiences. The Texas 
project provided sets of tjppics, tests, and activities for 
exploring conventional and . alternative energy sources, 
production, and cortservat ion . Iowa*s statewide efforts^ 
also resulted in a handbook *(Bro , 1978a) for introductory^^ 
level energy and power classes and one for graphic 
communications • (Brb , 197db) . Graphic communication technolo^ 
was rev,iewed by Gysler (1971). A theoretical framework of 
concepts of management , production , and personnel served 
as a guide in 'developing a program in this technology. A 
simi larly * focused curriculum guide was developed in North 
Dakota as part of* a statewide effort. The comprehensive 
guide ('North Dakpta-State Board for Vocational Education,* 
1977b) include(| a rationale , ^content objectives, activities, 
and appropriate resources. 

/ _ " 

A resource guide in aerospace Education was developed by 
Packard and Haggett (1968) which included an outline for the 
presentation of aerospace materials in 'the industrial arts 
program. An indus trial ^ pilot mechanics study was developed^ 
by Woodward and Meyers (1970) in* which forty units were 
included. Char lesworth (1968) reviewed the literature, 
considered human factors,* explored the specific causes of/ 
accidents, and subsequently built the case 'for a prograp^' 
in safety education in industrial arts. It is surprising 
th^t more safety instructional programs did not surface. 
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A source b^ok for teaching- material science in.^tM high school 
was devalojed by Kaplan (1970). The unifying theme held 
that the structure' and composition of materials determine 
thfeir properties and behaviors. Field testing of this 
unit was Aon^ucted in order' to improve thp drart. The f inal 
outcome, a source book, 'is recommended for students who have 
completed basic science courses. * 

♦ 

Dunn (1977) developed a simiLar mat\M:ial scienoe unit on th^ 
properties of clay and its applications. A' .use^r^L bibl iograj>hy 
covering resources for librarians -to expand thtfir collections 
in the technological scope* of industrial arts was prepared 
by the New York State Education Department (1970), This ' 
technology-based perspective is exemplified in/the following 
studies. An analytical study bV.Ritz, Wrigh.^ and Trocki (1976) 
reviewed technology and identil/ied four major subclass^f ications 
"natural, physical, psychic, and social. The physical 
technologies wjre recommended for inclusion in industrial 
arts programs." Tl;ie Canadian Industrial Arts Program, 
described by the Alberta De^>ar^inent of Education* (1979), 
prtjovided .background for the development of a, broad, 
technoiogically-based general education program. In addition 
to cu^rriculum development, the study also" outlined special 
industrial arts programs and -illustrated laborator/Hl^arining 
and equipment selection. Detailed insight into thetV-^kiftg 
.of the initiator of this program was detailed by Ziel,(1971). 

* * . ■ • » ^' • ' * •- 

•Studies by Larson and Krueger (1978), Gilbert- et al. (1978), and 
Bender -(1977) presented comprehensive approaches to curticulum 
'reform. Gilbert used a four-column format to outline content, 
criteria, instructional resources and the like for industrial 
arts;f'courses in general industrial arts, manufacturing and 
cbastruct ion , graphic communications, and powe.r, and energy. 
Bender reported on North Dakota ' s, c lu ste »-based project to 
.ii^rove teaching in the following clusters: industry and' 
tlchnology, graphic communications,' manufacturing, construct ion ^ 
and eneirgy and power. In cqgitrast to._:fehe preceding cluster- 
based approach, ' Larson and Krueger itemized industrial arts 
competencies in the specific areas of auto mechanics, 
electronics, metals, resideiltial planning, technical drawing, 
woods, and graphic arts. Bame (1973) identified' several 
confcept groups. Technology and environment represented two 
major areas; the interface between them was the focal point 
<^f his study. A list of . e ighty-one concepts was considered 
to be important by a jury of, tea'cher educators. However, 
they felt that these concepts rareived little emphasis in 
ongoing industrial programs. ^ 

Instructional materials dealing with the manufacturing industry 
were reviewed by ^Nelson and Selvidge (1972). The project 



- 48 - 




was intended to assist cu,rticv|lum (f^elopen^s in •incorporatingr 
concepts from industrial technology ihto Industrial artV " ' 
courses. Major components of the model were -^tructur© of | 
enterprise, manageme,nt research and development , proi(|uctlon , p 
marketing, finance and control, pjersonnel administration « 
.external relations, and secretarial and lega^ i.unct>ions. 

Manufacturing a]\so was the scope of a curriculum guido p'lf^epared 
by the North Dakota curriculum effort previously described* 
The Qjuide (North Dakota State Board for Vacatiobnal Education, ^ 
l?77&^^wis one of six pluster-based guides* It contained a ^ 
ratiofi^^.* cluster content and objectives, UjiJ<,ts on 
mahuf ^K:t-i*^a:ng ilftstructional activities, projects, and a 
bibliography of resour*ces, films, and equipment* « 

A more specific aspect of manufacturing was investigated by 
&Srrkson (1969) jj(ho studied the need of the industrifi^l 
^manufacturing o|>erative for. specific categories of industrial 
/knowledge A modified Q-sort was used to ask operatives, * 
\nanagers, -and industrial arts teacher educatorsyto estimate 
the relative importance of personnel, management^ production, 
ahd .indust;rial practices. A substantial area of agreement 
o6curre\d* However, differences occurred between groups as 
they deS'Cribed the impqrtance of specific knowledge* 

I- c? 

Another- extension of manufacturing was atrSipiled by Umstattd* 
(1979) • His article presented, a product-servicing curriculum's 
rationale and structure. Env^isioned as a high school sequel to 
the lACP's World* of Manx^f actur ing , this curriculum model still 
needs to be developed to a stage of implementation* Curriculum 
guides in career education frequently have Included industrial 
arts. Missouri • s DepaVtm-ent of Education and the Mid-Hudson 
Career Development and Information Center both included 
industrial arts for early adolescents. The elementary 
industrial arts curriculum guide developed by Harrington and 
others K1970) provided an outline and suggested projects in 
several areas. Heasley (1975) reported on the effectiveness 
of a' program in the elementary school. The technological- 
based activities in conjunction with other progranis resulted in 
substantially higher achievement, increased creativity, and 
improved "affective" scores. 

Guidelines and principles for the development of industrial 
arts pro-ams for visually handicapped adolescents were 
presented by the American Foundation for' the Blind (1968) in a 
list which emphasized 'practicality , usefulness and concrete 
vocational opportunities. Williams and others (1976) also 
developed a guide ou 1 1 inina*- indus t r ? al arts activities for 
children with emotional problems. 
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The compilation of reaourcos assembled by Anderson et al. (.1969) 
is supportive of special needs efforts, in this case, for 
the cultu^-ally disadvantaged and the exceptional. This 
highly .'selected resource book included positively evaluated 
items that .p^rtaine^ to "indu^.tria.l arts and motor learning 
as well as i£)ther -school subjects* 

The development and field-testing of units has occupied many 
industr4.al arts researchers. Abitia tested a self-instructional 
system in industrial design methodologyi (1971) . A programmed ' 
unit on construction occupations was tested by Tripp (1974). 
She found the unit to be effective in a field test with 120 
secondary school students. Naroff (1971) prepared a unit 
providing occupational information on metal-working careers. 
The unit, field tested with 9th an-d 10th grade students, 
worked satisfactorily, though some concern was expressed for its 
format. Instructional units in electronics were developed 
by Igram (1971), Brown (1971), and Maness (1969). A graphic 
arts resource unit wa^ developed by Banzhaf (1972). Wolansky I 
(1968) identified technical content and : developed an outline ( 
for fluid power instruction in industrial education ^^teacher 
preparation. Wallis (1969) performed a detailed .analysis 
of tolerances and developed a unit of positional and form 
tolerancing for drafting courses. Environmental concepts 
were tested by^ Cauley (l^TJ.)^; a set of concepts was validated 
by a panel of teacher educators. 

\ > 

THE INDUSTRIAL A^TS CURRICULUM PROJECT (lACP) 

Substantial research has been conducted on the effectiveness 
of the Indu.strial Arts Cur r iculum' Pro j ect • This is one of thj^^ 
few innovative efforts to have reached enough students in 
a variety of settings to permit substantial research* The 
program was found to be generally effective ^(Pontlac City School 
District r • 1971 ) in terms of cognitive content mastery, kjy 
students/ Student s expressed positive reactions to the World 
of Manufacturing" portion. Most felt it would assist ttoem 
in understanding the world of mianuf acturing . However^ they 
were less than enthusiastic about the more abstract qoncepts ^ 
in the program. In a comparison study, Faazzini (ISJO) 
explored the effects of lACP's manufacturing program on ^ 
student attitude. Somewhat surprisingly, the conventionally 
treated students reported more positive attitudes^ towards 
tnanuf acturing , automation, and production than those wi.th 
lACP experience . 

The possibility that the project might contribute to 
occupational selection was investigated by West* Ei'ghth 
grade students exhibited tendencies toward clarifying their , 
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occupational selection was investigated by west. Eighth 
grade students exhibited tenden^ejB toward clarif ying\th@ir 
occupational interests and towa'rd selecting work activities 
related to the^^r occupational choices, though t:hese tendencies 
did not attain statistical significance at tl\e .05 level (V^'est , 
1.969)'. A followup oh the original population of high^ sdhool 
seniors indicated tl]tat 14 of the 86 responses tetained their 
choices, 54'^^ftiicateA" that they were still considering one ^ 
of their top'Hhree choices (West, 1976). Such a longitudinal 
study is noteworthy. While the^results may ;iot have attained ^ 
the desired impaet^'^they are woj^thwhile in thiit; West's - 
work can serve as a model for o^her resegirchers . 

Since * the *pr©j ect utilized a, body i0F#^erms< which were unusual 
in industrial arts at the time, Mason investigated the 
meaning of thosfe terms utilized by pVrsbnnel in management 
in manufacturing rms (1969) . Most of the majot terms 
were considered valid o;i «the basis of. the returhs« Specific 
suggestions were ^ade for modifying five terms in the 
curriculum. ^ ^/ . 

* 

Attainment of cognitive knowledge has been of interest to 
researcher Millar (1971) Who studied the performance of 
studer^i^ from the lACP Field Evaluation* Center s in comparison 
to stu^e)its enrolled in a conventional »^junior high school 
industrial arts program. He concltid^d that students receiving 
lACP inst^ructjion performed as wel\ as those receiving 
conventional programs when the cognitive content dealt with 
conventional industrial arts subject matter. When ;the ' 
tests related to the lACP program studexits scored significantly 
higher than those from the conventionaL. program. Attitudes 
were not found to differ signi f icant^ly between the two groups. ^ 
Students enrolled only in the World of ConstructionoPortion 
scored* signi f io^an t ly' higher on a capital construction 
industry, intertest, and inventory than did traditional V 
students (Br^wder, 1*972). The performance of thes^two groups 
bn an a;chie<rement test designed to evaluate*' mastery >Df 
World of Construction did not show a signi f icant . di f flerence . 
Du'gger (1970) and Dugger and Buffer (1972) reported on a comparison 
^between convent iq^nal instruction and project instruction in 
the World of Construction, using seventh grade students. 
Students completing the portion * per formed significantly bettser 
than conventional students on the World of Construction 
comprehensive examination. However, the mean scores on the 
general industrial arts test did not differ significantly. 
Kuwik (1970) conducted a quasi-experimental study to determine 
if the sequencing of two design experience? in construction 
followed by manufacturing had an additive effect compared . /' 
to ju^t one experience. Although some methodological concerns,. 
sui?faced, Kuwik felt that the findings .indicated a measurably 
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additive effect.* , - 

4(att8on developed^ an instrument which attempted to assess 
learnin? in both traditional and innovative curriculums 
(1974). The instruments were used to assess cognitive 
aq,)|iie.9«ment of industrial arts objectives and student A 
attitudes toward courses. Stude^s iro^m World of Construction 
and World of Manufacturing courses and those from traditional 
courses were pretested. They then received on© year of the 
respective pro^gram and subsequently wete administered the 
posttest, The findings indicated that lACP students achieve 
approximately the same progress ' towards objectives of industrial 
arts but made additional gains in objectives specific to lACP. 
Pifeference for the industrial arts courses Indicated students 
valued the World of Construction more highly than traditional 
industrial arts courses which they in turn valued more 
highly than the World of \anuf actiiring course. Another 
comparative study (Schum, 1973) sought to identify differential 
effects on industrial arts achievement and on the critical' * 
thinking ability of students. WhJLle both lACP and conventional 
industrial arts student groups demonstrated equivalent ,^ 
achievement in industrial arts knowledge, the conventionally 
taught group developed greater critical thinkinj^ . ability . 

These researchers afe to be commended for focusing on^.the , 
development of knowl^ge regarding the effectiveness of this 
approach. In particufSr, synthesizing studies (e.g., BufferJ^s 
et al., 1971) represented a, valuable building block for the'^ 
profession. While the findings have not always been consistent 
or favorable for the innovative program, they encouraged 
subsequent researcher.s to validate curriculum develbpments . 
Optimism is justified when note is taken of the "spin-offs" 
on the initial experience. Umstattd's .(1976) overview of the 
Manufacturing Education Curriculum projfect is one of these. 
Clearly the impact of the lACP is present in how it affected 
its students as well as the impetus for change it^p^rovided. 
The profession owes these researchers a debt of gratitude. 

EVALUATION OF CURRICULUM 

IMPLEMENTATION EFFECTIVENESS '"^ • ^ 

Teacher 'attitudes towards participation in innovative programs ^ 

were st'ndiao by Renk^n (1974) . Although ne'arly half his, 

sample had fewer than five years of expe^i-^nce, most desired . j 

inservi/ce coui^sea in the new curricula prior to implementation. 

Neve rl-zhe less , th? majority were interested in changing their 

existing proq,r^** Hqwever , lack of money, facilities, equipment, 

and time were listed as. barriers; The objective, "Understanding 

of Industry," has been adv9^ated as one of the purposes of ^ 
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indus^tjrial Arts. spencer (1969) developed a test covering 
th^body of knowledge implied by this objective and administered 
it\o senior high school students* Higher scores were attained 
by those who cpmpleted industrial arts coutses than by those 
who did not* General shop a^nd unit shpp courses were equally 
effective in^^^ fostering an understanding of industry, although* 
it was helpful if the tjsacher /Considered that objective' 
important... 

An assessment of the acceptance of innovation was conducted, 
by Edmison*^ (1973) , who used an instrument developed by 
Cochran (196&)* Edmison found that his random sample of ^ 
secondary school teachers were less accepting of Q-sort ^''^ 
items which rq^flect new empijases than were the innovators. 
Similarly, tbe random sample reflected traditional elements , 
in their choices. However, both groups suggested including 
both aex^s in the courses, individualizing instruction, and 
focusing^ on the impact of industry. 

Starr (1973) studied eighth grade students in the Occupation 
Versatility project', in terms of their performance in problem 
solving. Imp^roved performance in this dimension was attributed 
to ^participation in the project classes. Another comprehensive 
approach that has many concepts in commbn -with the Occupational 
Versatility Project was the Utah model for ' industrial arts* 
Evaluation of it was conducted by the AIAA. The final report 
(AIAA, 1978) complimented the project by indicating that it 
specifically targeted on "grass roots" needs, enjoyed high 
student enthusiasm, and generated increased awareness of the 
relationship between proi|^^ct activities and the specific 
industrial occupation under^s^udy. However, evaluators 
cited methodological problems as well as Severe de-emphasis of 
industrial art's technological li^teracy goal Un favor of 
career edubation imperatives) as key weaknesses* i 

Much evaluation research has focused on the impact of the lACP 
and its adoption. This project was developed from a research- 
oriented base«.and it collected much data. While many of the 
reports are reviewed in thfe section on lACP, one is cited 
here. An attempt was made to consider school organizational 
factors and teacher professionalism in a study of adoption 
of the lACP (Caron, 1975). Considerable difficulty was 
experienced in obtaining accurate measurements of the relevant 
factors in this pioneering study. While the available 
sample was restricted in its characteristics and the difficulties 
of measuring variables were apparent, the study produced 
provocative findings. Caron concluded that innovation, defined 
as participation in the field testing and adoption of TACP 
programs, was more likely to be implemented in schools 
having stable organizational structures and staffing patterns. 



Toachexs qf jkhe implejpented programs, however, were not 
considered to be- more professional than teachers who were 
ncft innovators. Caron .noted the need tojc standardized measures 
and terminology. 

Using a semantic differential Scare, Smith (1974) conducted 
a unique assessment of attitude change of elementjary school . 
teachers as an effect of their participation in the 
implementation of career education units in Mesa, Arizona. 
Career education, industrial arts, and vocational education 
concept meanings were measured 'using a stratified random 
sample of 100 control and lOO' experimental teachers. Smith 
reported positive changes for industrial arts accompanied 
participation in the implementation. Additionally, he found^that 
industrial arts was viewed more positively by males and by 
intermediate grade teachers, rather than primary grade teachers. 

SUMMARY • ^ 

It appears that the applied nature of industrial arts has 
come to the fore in terms of the tremendously diverse and 
rich field of curriculum research. Obviously, much significant 
research is being conducted relating to instructional units 
that interpret various aspects of the industri'al-tfechnological 

'vorld. There is no shortage of ideas. It seems clear that 
such problems as exist do not do so in terms of conceptualizing 
units but rather in implementing them. Despite this relative 
strength, there is a clear area of weakness, namely, the senior 
high school curriculum. This area probably represents pur 
greatest challenge in terms of developing curriculum tha4: 

' cogently distinguishes it from vocational education and yet 
that provides for Advanced study in indust r ial p,ar ts . For 
some reason, the members who practice our profession do not 
seem. to be bontent with a notion of breadth as the measure 
of advanced knowledge or program quality. . • , 

The existance of a large number of instructional units also 
suggests a possible difficulty, specifically accessing ^and 
identifying units on topics of relevance to a person^s 
particular needs. Clearly, an improved dissemination''^ method 
is needed and/or the existing vocational curriculum mechajaisms 
need to be given a clear mandate by' their leaders in order 
to serve industrial arts in a systematic way and to inform 
practitioners of the services that are provided. Another arena 
where the vocational community can assist is that of fief\3 
testing. In this review, this aspect of curriculum development 
is less evident, particularly in terms of controlled aspects, 
than might be desirable. It, therefore, seems clear that 
what is needed are some very pigovous imp lementations of the 
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develbped curricula ^ind the careful evaluation of their 
implication and *ef f ectiveness . 

Considerable competency-based instructional efforts were 
.evidenced in the research, largely at the teacher education 
level., This direction, in connection with significant attention 
to the establishment of systematic currj-culum process, is 
deemed^most desirable by ' the reviewer. Competency-based 
instruction at the K-12 level was not evidenced anywhere near 
the degree that teacher education was, but it appeared that 
many of the careful delineations of objectives have moved 
the field in that direction. Perhaps more than any other 
project, the lACP was an- example of a systematic effort 
illusti>ating some of the best professional practices. 
Certainly the individuals involved with the lACP dissemination 
and field testing deserve the gratitude of bur profession. 
Even if individual persuasions w^ll not allow acceptance of 
'some of the basic premises? that are' essential to the project, 
one must recognize the contributions made by the process. 

* One of the very attractive results uncovered in this review 
is the significant increase in leadership and development 
efforts exerted by the industrial arts constituency as 
compared to its teacher education effort. Such statewide 
efforts are important in that they draw the profession together 
at the unit of practice that makes most sense in terms of 
Qk^rganizational structure. Systematic efforts are commendable 
because they typically focused on the estkbl ishmen't of a 
rationale and detailing of individual conponents necessary 
to implement it. However, they suffer from the same weakness 
that other curriculum development activities suffer, that is, 
there appears to be considerable attention paid to curriculum 
development but less to the use of the developed units*^ It seems 
that the local imperatives of control are just too strong 
to encourage large scale adoption. Of course, the other issue 
tha't is clear -- particularly in terms of curriculum is that 
despite the fact that the leaders at the cutting edge would 
have curriculum effor.ts move in certain directions, it seems 
obvious that there remains a significantly large portion of 
those who do not agree with the leaders. For reasons of 
their own inertia, commitment to other ideals, or whatever -- 
these professionals are not involved in an effort to implement 
new curriculum efforts. Since the disparity between leadership 
opinion and general public opinion is at least equally great, 
this suggests that considerable effort should go into new 
curriculum and development • act ivities that incorporate 
N "bublic awareness and sensitivity to the primary objectives 

If industrial arts as part of the development proces's. This in 
compared to public awareness activities that are tacked on 
only after a curriculum is assembled! 
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LEARNING PROCESS VARIABLES 

Th@ sjbudy of variables^ affecting the learning process is of 
central interest to industrial arts researchers* While 
relatively little ^asic research was expected, in industrial 
arts, studies included in this section investigated the 
application of basic pedagogical and psychological ^principles . 
as well as the derivation and validation of such conciepts* 



PROBLEM SOLVING 

Rasmussen (1973) studied the operations of subjects who worked « 
on solutions to me^chanical insight problems* Tape recordings 
of their verbalizations and direct observational data were 
analyzed to identify characte^^istic thinking patterns* 
Organisation schemes did not appear to be primary, but 
persistence and associational flexibility were useful in 
composing solutions comprised of combinations of set elements* 
A procedural plan was developed for a systema^^ic analysis 
of individual problem solving behaviors* 

Weiseman (1969) tested the effectiveness of a training unit 
designed to increase the ability of undergraduate industrial 
education students to identify malfunctions in rotating ^ 
equipment* The one-half hour training session was found 
to be effective in improving the performance of the 
experimental group. In addition, the group showed significantly 
improved ability to diagnose faulty machine conditions' in 
a t rans f e r task . Weiseman concluded that vibrotactile 
performance in machine diagnosis was amenable to training. 

S-tarr (1973) also investigated problem solving. In terms 
of the^ effects of an innovative industrial arts prograSf 
occupational versatility and problem solving performance and 
beliefs were enhanced by such participation* A signifiqant 
relationship was reported between student class performance 
and problem solving beliefs' for treatment and control groups. 

ORGANIZATIONAL PATTERNS 

Ziegler (L975) attempted to 'validate Bloom^s Taxonomy of 
Educational Objeetivea (1956) with regard to applications 
in an introductory industrial arts electricity course. 
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Behavioral 'objectives were developed at each of the six 
taxonomic levels- 'for the course. student's were asked to 
discriminate between the objectives In a pair-wise manner. 
While it was possible to identify an application-theory 
continuum and an ope rational-comp^^utational continuum by multi- 
f.imensional scaling^'analysis, thq analysis "Sid not support 
the basic taxonomet^ic model with its hierarahial structure. 

qoty (1968) studied the effect of prior Knowledge of educational 
objectives and practice conditions on immedTate learning. He- 
found that 'prior "knowledge of educational objectives, before 
a unit was studied, resulted in more efficient student learning. 
Provision of the actual objects for practice in a 1-aboratory 
setting, as compared to a written description of the objects, 
did not yield a significantly higher learning effect. If* - 
this study could be replicated with similar findings utilizing 
public school students, it would cast some doubt upon a number 
of principles long espoused by industrial arts educators. 
Actual objects always have been considered necessary for 
effective learner programs. Because such an identical element 
approach is futile for industrial arts to attempt, Doty's 
findings could be very significant particularly if it 
becomes possible to identify conditions under which the actual 
object is especially helpful. 

SPEC:^AL NEPJDS ASPECTS 

The relationshi-p of special needs ana learning process variables 
has been treated in a variety of ways ranging fron general^ 
articles to specific experimental studies. Sullivan's (1978) 
article on who the special needs students are and how special 
education and industrial teacher education can help them is 
an example of the former. Wargo (1977) addressed this task 
in developing an outline for preservice practicums and inservice 
workshops .desiqned to aid industrial arts instructors in working- 
with handica'ppod students. 

Miller '(1977) and Buffer and Miller (197H) reported an example 
of the lattor oate-yoryin an in ves tigat ion of the. effects of 
industrial arts on mentally retarded students' achievement 
and retention of Linear metric met-urement concepts. Using 
industrial arts activities as the treatment and a workbook 
as an alternative method, this four-group prctest/posttest/ 
control qroup desiqn failed to support the superiority of 
industrial arts over workshop methods. 

In a study of the variables affect inq the ac-qu i s i f i on and 
tet.Mition ot a f>sy (.-homo to r task, Gaulden {IT/n f(;und that 
«-.iu.;ahie m'Mi I a I ) y retaide.l .-hiiafon with hiqh perceptual ability 
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performed the task more efficiently than students whose 
perceptual abilities were ldwer. However / variatipns in 
informational feedback did not result in differential performance 
on the psychomotor task. In a study on the use of woodworking 
handtools, Olson (1969) suggested that educable mentally 
retarded students could benefit from woodworking instruction 
when using carefully selected tools. He recommended short 
demonstrations and the integration of informational 
presentations with other experiences. 

Drphnan (1970) also nought to determij^4 the impact of industrial 
education on mentally retarded individuals. He found that 
oounaelors were anxious fo-r educable mentally retarded students 
to enroll in industrial education classes. He also found 
that students who had been enrolled in the classes received 
higher ratings by employers. He ^ therefore, concluded 
that f\n industrial educat . jn background would be beneficial 
to students who would be working in close relationship with 
other people or in positions *!feere safety precautions needed 
special emphasis. 

some of the specifics, df industrial arts facility modifications 
necessitated by special needs • students were presented by 
Worrall and Mrowka (1978). A different approach to the 
special needs aspects of learning process variables was 
employed by Herrick (1969). He investigated the knowledge 
of basic industrial terminology possessed by inne-r city 
and suburban male youth. Overall, 'the suburban youth 
displayed more knowledge of> verbal symbols for selected 
tools and for uses of tools. in the AIAA' s ^( 1971- 1973,0) 
FoQUd on Culturally Different Students, varieus write rl^" 
presented an overview of this special needs population 
served by industrial arts. The report included a treatment ' 
of implications for teacher education, three perspectives 
of students in urban environments, and an exploration of the 
use of simulation and gaming with disadvantaged students. 

PERFORMANCE DOMAINS 
Sensory Motor 

While motor performance is crucial to successful laboratory 
experiences for industrial arts students,- this domain 
represents a relatively unexplored territory in.'terms of 
research. To be sure, a few studies exist, but were it 
not for a systematic effort at the University of Missouri- 
Columbia and more recently some work by Shemick, the 
situation would be more pronounced. Herschbach (l'r7S) also 
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recognized the void; his compilation and analysis of various 
psychomotor taxonomies provided a most valuable synthesis. 
At the University of Missouri, a series of .exploratory , 
studies by Waisn6r ( 1970) , ' Boutwell (1971), Chastain (1972), 
Meers (1972) , Hudson (1972) and Holm (1972) sought to identify 

"'relationships between various independent variables and , • 
psychomotor performance as the dependent variable. stress «, 
(Holm), audio visual presentation and grip strength (Boutw.ell) 
visual and verbal presentations (Chastain), informational 
achievement? contiguity (Hudson), and feedback media (Meers) 
were the ind^'pendent variables explored. 'The fin4ings 

'included the following points: *' y. 

Psychomotor performance was not af^e cted by 
contiguity (Hudson) . 

Th^re were no signi'ficant psychomotor achievement 
differences attributable to mental ability level 
(Chastain) . \ , 

The re was no significant difference in nail- driving 
ability due to high alad low test anxiety Ife^velS or 
to stress and nonstress treatmei^ts (Holm) • 

Groups exp9sed using auditory lead of filmed visual 

presentations demons^ated psychomotor task 

•superiority over groups viewing a Synchronized 

presentation (Chastlin). ^ ^. " . 

» ♦ 

Students receiving qualified di receive feedback 
performed at a higher level of psycl^omotor achievement- 
than those using self-evaluation techniques (Meers^ • 

• The amount of transfer was significantly related 

to differences in amounts of practice time (jMaisner) • 

• There were no significant differences in the amount 
•of transfer due to initial task complexity, the 

interaction of practice time and task complexity, 
or learning task performahce time (Waisner) . 

A Study by Jenkins (1969) ^.aralle led^ the precediijg in' many 
ways. He compared the ,e f fe'tt i veness of slides and audio tapes 
to teach er demons t rat ions in gene rating student pe i f ormance 
on graphic arts psychomotor tasks and concluded that 
demonstrations were superior to the mediated presentation. 
Because feedback is deemed to be as importarft in learning 
sk' led behaviors as the initial instructional methodology, 
Hurj.eY (1971) investigated the effects of different feedback 
methods and found that videortaped feedback, when augmented 
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with a check sheet, was more effective than the sole use of ^ 
a checksheet or video feedback alone. 

Also concerned with motor learning, Lutz (1969) identified 
factors in kinesthesis across a variety of, tasks. Factoi: 
analysis identified a strong factor labeled "tactile 
kinesthetic sensitivity" but was not successful' in establishing 
dimensionality. Some instances of relationships between 
kinesthetic^f unctioning and levels of ccgnitive ^functioning 
were identified, Lutz's instrumentation, however, was unique 
to. our field and represented a contribution in itself, ' 
Kinesthetic sensitivity also was the subject of White'/S ^ 
study (1970) of the influence of visual-spatial and 
kinesthetic sensitivity on learning complex tracking tasks. 
The visual-spatializat ion measure was an effective predictor 
\f success on the tracking task; however, the kinesthetic 
.measure did not predict success, 

In'contra'st to these studies, Shemick sought Wrst to establish 
an overall framework for the psychomotor domain and then 
to* pursue specific research activity, H.e presented the 
results of his search in a paper entitled "A Tentative 
Taxonomy of Psycho-Motor-Skilled Tasks" (1976), Subsequently, 
he described a coding process in his 1977 presentation at the 
AIAA, Both papers dealt with his views of the applicability 
of . Flei s'chman ' s taxonomy to industrial arts. Because, of 
the J^.axonomy's dichotomous decision tr^e approach to 
classifying tasks, it seems to hold consi dera^>le value 
to the profession's future * research ef forts, 

Andrews (J.975) attempted to establish the appropriate age 
levels for introducing two common psychomotor tasks in 
industrial arts eduqation: the squaring o^ a amall piece 
o^ so^ft pine using a plane and crosS-cutt ing a piece of wood 
along axline. Subjects aged sevdn, nine, eleven, and 
th^ rteeri completed the tasks ilnder controlled conditions, 
Andrews ^%>iggested that' boys and girls were capable of using 
the piaffe by the time they redche-d the age of nine. However, 
tY\e cross-cut saw appeared to be suited more for boys and 
gi rls ten aad older. ) 

TliB development of measuring ability is one of tne more 
exasperating tasks faced by indi^strial arts teachers. Male 
high school students were the subjects in a Study by Shih 
(1969), who found correlati ons , between m^a'suring ability 
and finger dexte rity, spatial reception, kinesthetic 
sensitivity, shop work achievement, mechanical knowledge, 
and numerical ability. Measuring ability was n^. significantly 
correlated with intelligence test scores, visual acuity, 
the number of machine shop courses taken, or the level of 




maturity. I^i^view of the substantial proportion of time 

expended on reaching measurement concepts and procedures# 

it would appear profitaible to follow this study with additional 

ones in prder to provide guidelines far practice in teaching 

measurement^^ 

D'Ambrosio (1969) sought to identify psychomotor achievement 
differences between students participating *in the lACP World 
of Const ruction courses .and those enrolled in^ traditional 
courses. In* general, the groups were similar in achie.vement 
after the completion of the courses. Several cognitive, 
achievement factors' were identified as related , to p^erformance 
on the psychomotor task. One prerequisite competency also 
was identified: measurement achievement, the ability to 
make linear measurements, was significantly correlated 
w.ith. achievement on a psychomotor task. Careful attention 
should be focused on the contradictory findings of D^Ambrosio's 
and Shih*s studies. Also part of the lACP developmental 
effort was Buckingham' s (1973) . exploration of the effects ^ 
of Cognitive enablers on task performance. He concluded 
that the*greater the number of. enablers, the higher a' 
performance level was selected as appropriate by a panel of 
judges. This provided considerable support for the maxim 
that knowledge is the better part of skill. 

Jordan (1974) studied the psychomotor performance of ji^nior 
high school ^t;udents on a task in which their initial j 
performance was judged to be failing. He found that high 
ability students made fewer errors in completing the^ task, 
even though tfley ^ec^uired an equal period of time as students 
with low mental ibillties.- It. was found Jielpful to remove v 
a student from tne failure and permit them 'to work on a 
different task before they were asked to return to the 
performance on which they Tiad failed initially, 

Obr'eite. ( 1978) studied tb-?, effect of using behavioral 
objectives on drafting penciling skill. The •study is no.table 
in that Obrelter introduced the notion of psychomotor skill 
stability. Student performance typically was enhanced by 
.the use of behavioral objectives. Both 16-19 year old 
male and female students performed better than students 
13-^15 years old. This suggested the . applicability of a 
directs maturation, link to performance* Bortz (1967) 
investigated maturation an4 intelligence in terms of the 
effects on male 7th., 8th an4 9th grade students' sawing and 
hammeVinq skills and concluded that the independent variables 
accounted for leit^ than one half the variant:e required to 
j>redict performance. A lairqe-scale project by Drummond 
and Vitro (197^0 investiqatcd the effects of practice on 
hammerinq and sawing and reportcMi that practice resulted in 
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higher scores. They ' also investigated the effects of 
selected strategies on learning efficiency in vocational- 
technical education, using readouts in cognitive, affective, 
and psychomotor domains (Drummond and Vitro, 1974). 

Creativity 

'creativity in industrial arts was investigated by Clay (1965). 
After developing and verifying an operational definition of 
the term. Clay constructed and administered an inventory 
to a random -sample of 297 Michigan junior and senior high 
schooli industrial arts instructors. The findings revealed 
a* crossover effect in that while junior high school teachers 
in multiple area laboratories indicated greater encouragement 
<5* creative behavior than junior high^ school teachers in 
limited area or unit shops, senio.r hgb'fh school teachers 
had exactly the lopposike tendencies. Clay also identified 
a relationship iri that teachers emphasizing the self- 
realization objectives of industrial arts tended to^encourage 
creative behavior more than those who advocated skill 
development^and/or interpreting of industry. 

Irvine (1968) pursued the definition of cre'^tivity in terms 
of identifying the -relationship of creative thinking to 
psychomotor ability, rofechanical reasoning ability, vocational ^ 
aptitude, and overall industrial arts performances of 
high school industrial ^rts studi'nts. Using data obtained 
from 177 scores on the Torrai^ce Tests of Creative Th?.nking 
and, the Differential Aptitude" Me'^anical Reasoning Test, 
he concluded that creati've thinking was a separate ability 
from those investigated. He also noted that industrial arts 
programs were geared more to vejrbal than figural dimensions 
of creative thinking ability. 



RELATIONSHIPS AMONG 
LEARNING PROCESS VARIABLES 

Some of the key psychological principles affecting learning 
is contained in-Pierson's (1974a) ' monograph. This overview 
of research findings was specifically conducted as part of 
an industrial arts ' curriculum project and deserves the 
attention of industrial arts learning process researchers. 
Pierson emphasized a holistic view of behavior in which 
eagh act is underst andabl^e only in terms of its context. 
As such, the model is considerably antagonistic to much of 
the competency-based curriculum disection activity. Initially, 




concept learning also may seem at vari^^ance with competency- 
based efforts but it need not be so. Much of what research 
evidences about concept learning {Clarke 1977) can in fact 
be incorporated in curriculum-based instruction (CBI)# 
Likewise, the Piagethian principles outlined by Gore and 
Schwaller (1977) also have direct application to industrial 
arts and to CBI. A comprehensive overview, albeit a 
brief one, of learning process and motivational variables was 
synthesized by Rosser (1976) • 

Vogel (1968) compared the effectiveness of common methods 

of teaching electricity in a study encompassing *1290 junior 

high school students. He sought to attribute performance 

differences to method, teacher, or classroom variables. His 

findingv' suggested that. student achievement was affected 

more by teacher variables than by the other factors,, although. 

method variables explained some differences. Teacher 

subject matter competency in terms of college credits 

received, also affected studen^t achievement. Since class ^ 

size was another important process variable, Olender and 

Dyrenfurth (1979) reported the findings of a literature 

search and survey synthesis and concluded that the available y 

research was more provocative than explanatory. Despite 

the difficulty in Identifying .the specific influences of 

cla^s si-ze , it was clear that some mephanism was operating. 

Three additional studies involving a facet of creativity 
sought to document learning process variables. Abromaitis 
(1969) examined the relationship between adolescent creative 
ability and the ability to perform, or ^ the motiv'ation toward, 
typical industrial arts activities. 'Jeacher cre^ativity 
also was investigated. In a seemingly contradictory finding 
the data showed that the two relative ly noncreative teachers 
were significantly more successful i*n%selecting creative 
and noncreative students (as measured by the Torrance 
Tests of Creative Thinking and a Creativity Ratin.g Scale) , 
than were the two creative teachers. Additionally, Abromaitis 
found a limited positivte relationship between breativity and 
IQ and another between teacher ratings of student creativity 
and student industrial arts achievement. 

Rather than investigating the effects of creativity^ Babcock 
(1969) studied the effect. of problem solving on creative 
thinking and visual thinking ability. The studyt, which used 
a random assignment of college' students to treatment groups, 
showed that creati^-e problem solving in a descriptive 
geometry clfss did not. improve visual thinking abili/tics\ ; 
but enhanced creative thinking. ( 
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^Pursuing the* effects of treatment on creativity, Joyner (1^^) 
carefully structur&d a two by two, posttest only design that 
matrixed high and low intelligence against, structured and 
unstructured design problems as treatments .^.^^^i'ther. t^reatment 
method nor intelligence yielded significant result?. Analyssis 
to identify interaction effects also failed to surface ' ' 
significant links. The researcher concluded that b"oth 
high and low IQ students can 'achieve equally well in situations 
requiring creativity lind that structured and unstructured ' 
design problems may be employed for both categories of 
students. 

• ■ . • 

^ansfer 

In a study using seventh grade industrial arts students, 
Walsner (1970) identified cgnditions which would facilitate 
transfer of learning. Subjects performed better on the 
transfer task if they had performed a previous learning 
task. Somewhat s\«rprisingly i however i an increased number 
of performances of the initial task did not improve transfer 
performance. The complexity of the initial learning task 
was not related to subsequent ability to master a transfer 
task of moderate complexity. Nor was the quality of the 
project produced on the transfer task significantly related 
to the complexity of the initial learning task or to the 
amount of time spent on pract^lcing the initial learning 
task. However/ there was signific,ant interaction between 
practice time and task complexity. 

Lab oratory- Achievement Links 

Francis (1973) found that measured laboratory performance 
was correlated significantly with achievement in a college- ^ 
level electricity alass. Armbrust (1969) i'dentifie^ non- 
verbal factors relating to success in a* high school l^jpginning 
drafting course. Nonverbal intelligence t r^iits g. ^abst ract 
reasoning, spatial relations i and mechanical reasoning 
accounted for 36 percent of the variability in drafting 
course grades. Medium to high levels of two or m6re of 
the traits typically were present among the successful 
drafters. Previous industrial^ arts experience and • 
chronological age were negatively related to success in the 
drafting course. As might be expected from Armbrust*s 
findings, a later investigation of the relationship between 
success in woodworking and differential aptitude test scores 
by Cliffe (1978) /found that significant positive correlations 
existed. 




sprawling (1974) studied , the relationship h^'twe^n laboratory 
expediences and performance in a college l^vel bas^c 
electronics course. He found that performance of laboratory 
activities had a positive effect upon the cognitive , attainment 
in electronics. However, the number-of hours devoted to 
laboratory activities were negatively related to the cognitive 
sc6res attained. While this study was not conclusive, 
it provided provocative evidence that college industrial 
education courses might consider experimenting with a 
smaller number of lab hours when cognitive attainment is 
the primary goal. ^ " ' 

In a study which cut across areas of teacher education and 

student performance, Johnston (1974) investigated over 

two thousand students enrolled in industrial arts machine 

shop and vocational machine shop programs. Achievement 

test scores attained by the students served as the criterion* 

The industrial arts students and vocational students did 

not differ significantly in terms of test scores. The amount 

of industrial work experience possessed by the teacher was 

not significantly related to mean scores attained by 

students. The number' of years of teaching experience and 

the academic preparation of teachers also were found to 

lack significant relationship to student scores. This 

bit of evidence, if it can be replicated, provided persuasive 

arguments against many of our traditions. One could argue that 

the achievement on a test is not the appropriate criterion 

for success in a machine shop course. However, it seems to 

be one valid measure; we would expect any real differences 

to show up with. a sample this large. Thomas (1968) found 

that high school industrial arts experiences were related 

to performance on a test of manipulative ability. Senior 

high school boys in woodworking and metalworking demonstrated 

higher levels of performance on several tests of manipulative 

ability than were attained by students who had no industrial 

arts expe rience . Interpretation of such results are, of 

course, difficult since students who enroll in industrial 

arts courses may well be those who have higher manipulative 

abl lity . 

Scott (1973) tested the effect of a concentrated learning 
program on work habi t *ski 1 Is , attitudes toward work, and 
psychomoto r achievement of ei ghth grade students . The ^ 
fifteen slide-tape present ati on s in the p rogram did not 
increase work habit skills, attitude ratings/ or psychomotor 
achievement. However, the study identified a significant 
relationship between attitudes toward work originally held by 
the students and their work habit skill development, as 
well as the increase in their positive attitudes toward 
work. It provided an admirably concentrated program 
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designed to effect change In an ar^a of Interest to many 
industrial arts educators. The fact that it was not 
• successful in terms of the measured criteria indicated the 
long-term cq,mplexity of the^. problem* 



Effects of Practice 

By employing randgm treatment assignments to five groups # 
Asper (1969) investigated the effects of conceptual study 
as compared to practice (physical activity) on the learning 
of a manipulative skill. Both treatment groups received 
identical video-taped content information. Asper observed 
that while praxilogical learning increased with practice, 
the curvilinear relationship ceased to be significant as 
the percentage of practice approached 80 percent. He 
generalised that 60 to 80 percent practice time represented 
the optimum for praxiological learning. 

The interaction of ability traits and the distribution of 
practice also was studied by White (1970). Senior high school 
industrial arts students were asked to learn a complex tracking 
task under varying conditions of distributed practice. 'White 
reported that short, massed practice sessions interspersed 
with long periods of rest to permit practice of the task 
over a period of several days yielded better results than 
fully massed practice in which the task was learned in a 
one-day period. Performance on a test of visual-spatial 
ability was a better predictor of success on the tracking 
task than was performance on a test of kinesthetic sensitivity. 



EFFECTS OF . INDUSTRIAL ARTS 

Griffin (1970) identified the major relationships between 
high school grades (GPA) for mathematics, science, and 
industrial arts, and performance in industrial arts teacher 
education programs. He also Investigated the factors of the 
number of industrial arts units taken and overall student 
scholastic ability. Record examination of 273 college 
student industrial arts baccalaureate graduates surfaced 
significant relationships among industrial arts teacher 
education grade point averages earned in technical courses 
and scholastic ability interacting with mathematics and 
science GPAs ; mathematics and industrial arts GPAs ; and 
professional courses and scholastic ability interacting 
with mathematics and industrial arts GPAs. Negative 
re lationships were found to link the number of high school 
industrial arts units to college industrial arts GPAs. 
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Siiailarly, a negative relationship e^xisted between CPAs earned 
in college professional courses and high school industrial 
arts grades. No other significant interactions were found. 

In an attempt to assess the relationship bet^tween different 
amounts and types- of high school industrial arts experience 
and performance in college four-year technology programs. 
Wells (1974) analyzed the records of 558 technology g^duates 
and dropouts. He found no significant differences between 
the two groups' of technology graduates, those without prior 
industrial arts high school experience and those with as 
many as five semesters of industrial arts, when compared 
on the basis of overall achievement in college,- achievement 
in technology courses, achievement in technological laboratory 
courses, age upon entering the first technology course, 
and the number of units accumulated before entering a 
technology program. Nor were the effects of prior industrial 
arts experience significant in predicting the tendency to 
drop out or the number of semester units accumulated before 
dropping out of college. ' Wells, therefore, concluded that 
college technology students without industrial arts high 
school exposure achieved' similarly to students with such 
exposure and that industrial arts exposure did not significantly 
affect the time spent exploring other college majors. He 
was able, however, to predict technology student achievement 
on the basis of high school CPAs. ^ 

Determining the influence of industrial arts on the career 
awareness of third grade students was the focus of a study 
by Goodness (1977) . He found industrial arts to have a 
significant effect on career awareness as measured by the 
Worker Activities Test. He also indicated a significant 
difference between the amount of learning exhibited by high 
mental ability compared to low mental ability students. He 
concludes that mental ability had a greater influence on 
career awareness of third grade s t udents ' than instructional 
strategy. Elementary education was also the focus of 
Chorost's (1976) assessment of the contributions of New 
York City's Career Awareness Program to reading and mathematics 
achievement. The instructional vehicles employed were the 
Publishing Activity Center and the mobile industrial arts 
unit. Teachers reported favorable results for both treatments; 
pretest and posttesting indicated career awareness increased 
with the use of the mobile unit. 

Spencer (1969-1970) investigated the effects of industrial 
ar*-.s in terms of its contribution to secondary school 
students' understanding of industry. The study demonstrated 
that students who studied industrial arts scored significantly 
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higher on the Industrial Understanding Test than those* who 

had not. However, a relatively large number of semesters 

b£ Industrial arts^ exposure (five or more) was needed before 

significantly greater achievement was evident. Teacher 

emphasis on the objective was found to Impact directly 

and positively on student' understanding. The variables 

of general or unit shop exposure were not found to be dlrecicly 

related. 

Like the preceding study. Piercers (1973') Investigation of 
the relationships between industrial arts and mechanical 
aptitude was not particularly supportive. Students wlt|;i 
industrial arts experience even those with longer or 
earlier eeXpo£ture, revealed no higher mechanical aptitude 
than those without such an opportunity. While' taking 
woodworking produced no Increase in mechanical reasoning , 
space relation, or manual dexterity, participation in 
drafting hialped space relation and abstract reasoning. 
» • • * ■ 

Jageman (1968) Investigated the values of industrial arts 
experiences for mentally ^retarded girls and boys^ ages 11 
ta 15. Subjects were randomly assigned to an experimental 
group which received a ten«week, 45«'mlnute industrial arts 
experience; a comparison group received homem^iklng and 
maintenance experiences and a control group remained in 
their special classrooms. After ten weeks,. no significant 
gains were noted in personal and social adjustment, perceptual- 
motor development, academi c ^achievement , or j »ork habits and 
attitudes among the groups. It may be>l5Tiat ten weeks is 
too soon for differences to emerge. However m^st educdtori^ 
would like to feel that 37^ hours is Isuf f icier;^^ for a . 
program %o make a difference, especially when the measures 
are undertaken immediately following treatment. 



SUMMARY 

•Perhaps in no other section is the lack of an overall system 
or structure on which to frame research more obvious than 
in this one. The research investigating problem solving, 
organizational patterns, speciaJL n.eeds factors, psychomotor 
behavior, and creativity all were major directions of research.. 
Yet the studies in e^ch area tended not to form a coherent 
or cumulative picture of what we know about learning in 
each particular sector. For example, tKe opportunities 
for researching the various orgAnizat ional patterns of 
industrial arts, the differential effects of curricula 
ranging from specifi'" to general, the comparative effects of 
curricula favoring breadth vevsus depth, and the various 
sequences of curriculum presentation all are largely unexplored 
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While a considerable number of studies did address psychomotor 
learning, they did so without significant reliance on an ; 
overall taxonomy such as is available in \he cog'nitive domain* 
.There appeared to be- no* widespread acceptan^pe of any^ of the 
alternative psycho/sensory-motor taxonomies that presently 
exist* For a field that is so con<^rned with practice and 
'•hands'*-on" applications of learning, it seams' strange that 
this particular area has not been invest igated- mo re thoroughly* 

Many of the variables in the context of xearning processes 
were researched* Yet^ in the absence of some overall 
research scheme, one cannot identify which relationship^ 
are y^'t to be researched. The mere quantity of the individual 
variables reviewe.d to date ^ and the possibilities broached 
by their permutations, points out rather clearly that > 
research efforts have just be^i^gun. Tl^e challenge is to 
formulate ,a large scale picture of key variables that 
operate within the environment. However^ while the ptoceding 
is imperative^ it would be foolish for the profession to 
believe that a process that is so dependent on technological, 
situational, and individual characteristics can ever be 
fully explained in terms of a learning theofy that neatly 
allows us to make necessary decisions that teachers have 
to make daily. 

Our major concern is th'at many of the research efforts seemed 
to reflect common methodological errors. These errors 
inglude the failure to maximize the systematic variance, 
develop measures of sufficient sensitivity to measure 
anticipated effects, and design investigations in such a 
way as to yield answers to real questions. The result is 
that the profe'^sion has relatively little empirical evidence 
to support its aspiration. Clearly it is incumbent on those 
who guide and conduct research to tighten the controls and 
encourage more care ful * procedures . 

Among the areas that would appear of most significant promise 

for future research i£5 the one of laboratory-achievement links. 

In conjunction with this, the effects of practice need to 

be more carefully investigated, as do the overall effects 

of industrial arts. ^ 

What is the long range impact of our curriculum? The question 
is particularly difficult to construct and, certainly, 
irt* cannot easily be done in retrospect due to the difference 
between practice and what the b^st thoughts of the profession 
would suggest as being the ideal program. Since an ideal 
program is^ seldom found in reality, we cannot u«e extant 
measures to identify what the effects of such a program are, 
at least not in an ;\^?v^ ^a^^^o way. Wc would note that. 
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as in* many other educational fields, the systematic study of 
the longitudinal effects of industrial arts is not bein^ 
documented. With the increasing significance of the basic 
education thrust, it would appear that . — if, in fact, 
we can document longitudinal effects — the significance 
of industrial arts would be enhanced in terms of contributing 
to technological literacy. We would then be on a more solid 
basis than we are presently with our exhortat^ions and 
attempts at inductive re#asoning. The challenge faced by the 
profession is simply to aemonstrate- that it, indeed, has the 
kind of impact that it claims to have. 
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INSTRUCTIONAL MEDIA, MiTHODS, AND MATimALS 



This section reviews studies dealing primarily with teaching 
techniques. This general area of research has been popular 
in industrial arts education during the ast decade* 
Because of the breadth of the area, the variety of subject 
ar^as concerned, and the educational levels involved, 
selection and classification was extraordinarily challenging. 
Of necessity, individual studies received only brief mention; 
constraints of time, space, and accessibility served to. limit 
the numb-er of studies reviewed. 

The reader is encouraged to check throughout the section 

for studies of interest, since the classification scheme 

may not generally be agreed upon. The primary categorizat ional 

approach has been related to methodology rather than subject 

matter. Consequently, individuals interested in research 

on waysof te aching >dr aft ing , for example, will need to 

review virtually the .enti re , sect ion. 

Particular concern is' noted regarding the sampling of 
studies to be reviewed. This section is heavily dominated 
by dissertations and most of the reviews had to be completed 
from the abstracts. Serious researchers in instructional 
media, metiiods, and materials will want to explore thoroughly 
those studies in their area of interest. 

I 

INSTRUCTIONAL METHOD 

Different strategies for organizing the instructional sotting 
have occupied the interest of industrial arts researchers 
for some time. Dukes (1974) found that achievement test 
performance could be increased by focusing student attention 
upon specific critical portions of the instruments during < 
instruction on the micrometer and vernier caliper. On the 
other hand, in teaching orthographic projection, Papp (1969) 
reported that the whole method and tho part method of solv ng 
these problems were equally effective in developing the 
ability to soivn g raph i cs p rob 1 ems and undo rs ^^nd t e chn i ual 
information and spatial relations. In teaching basic 
elccrLronics , Chawhan (I'Mi) found that studontf; Itjarnod 
equally well with instruction whit;h was based on prorequisito 
principles or conco{:)tua 1. i zat ions • In contrast, Clark ( l') 7 1 ) 




present©® orthographic projection to ©ixth grade students by 
two methods t (1) prerequisite information and principles 
and (2) Visualization. The group receiving prerequisite 
principles aqhieved significantly higher cognitive test 
scores and required fewer units of instrugtioli tq attain 
the criterion level of performance* Spegrfic recommendations 
for the organization of instruction can hardly be made on 
the basis of the contradictory findings of research in this 
area. . * • ^ * 

Zabcik (196*9) u;J:ili2ed criterion programming to teach a ^ 
college-level pourse in industrial materials and manufacturing 
propesses. Instructors and students found the criterion 
programming procedures efficient in terms of the time 
required for learning; however, students reported that 
their interest declined when the entire course was organized 
to ^attain criterion performance levels. Conventional lecture* 
demon.S'trat ion laboratory instruction and criterion programmii^g 
were found* to be equally effective teaching procedures. » 

Act^iye participation in laboratory instruction is a traditional 
area of emphasis in industrial arts education. Asper (1969) 
found that . increasing the percentage of overt (as compared to 
*covert) ' activity increased praxiological Ic arning. He 
recommended that overt activity shoul'^'exceed 60 percent 
of Instlructional time; diminished effectiveness of added 
overt activity occurred when it exceeded 80 percent of 
instrixctional time.- Th^ importance of concentrated practice 
also vas notec^by Crystal (1972) , who found that massed 
pract^ice^'was superior to distriV. i*:ed practice in the 
development of manipulative ski^x. However, this difference 
was not significant at. the 'retehtion level. Evidence 
r^eview^ed '^here seems to support the conventional practice 
of emphasizing laboratory activity and practice in industrial 
arts education. . *^ ^ 

A frequently overlooked organizational variable is the level * 
of qontrol , maintained *y the teacher in the classroom and 
laboratory setting. • Svendsen (1970)^ studied student control 
practices .ejpiployed by successful industrial arts teachers and 
concluded that -additional emphasis should be given to teacher-- 
stude-nt relationships within the preservice and inservice 
teacher education programs. Considering the importance of 
clasJgrooTi control, it is surprising that only one study w^.s • 
identified for review in this area. 

Oakley reviewed research on compressed speech, described 
techniques for speech compression, and recommended that 
compressed speech he substituted for recorded speech in most 
mediated instructional presentations • The reviewers have 
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been unable to locate later examples of the use pf compressed 
speeclt^as a presentation technlti[ue in industriai: arts 
i^ducation ^ despite Oakley's promising finding and the 
research in other areas using compressed speech ;(AIAA^ X971-* 
1973g) ♦ . p 

INSTRUCTIONAL MEDIA 

I 

Teache r recruitment has been a major problem in industrial 
arts education for some time. It was the subject of a 
methodological investigation by Young (1969), who compared 
the effectiveness &f printed brochures ^ and slide-^tape 
sequences for presenting career information. Both methods 
were successful in incroasihgw knowl>edge of indus.trial arts 
teaching and in improving attitudes toward the profession; 
they were especially effective for the higher ability le^el 
students. The' methods did not demonstrate differential 
e f ffJcti veness • Morris C^971) developed guidelines for 
organizing pictorially programmed instructional booklets by 
administering a 'Q-sort instrument to eighth grac'B students. 
Actual student opinions on content, mechanical organization, 
and utilization of the booklets provided the basis for the 
recommendations of this unique study. 



:>lides and other Media 

Photoq r;aphi c' slides have* become common means of instructing 
in industrial arts education. Research in the i r, e f fecti veness 
has occupied a number of individuals. Representative samples 
f^f their work arc reviewed below. 

:ionk.in^ {I^)C>9) compared slide-tapo presentations with 
to ache r -p rescnte d demonstrations in reaching junior high school 
qraphic arts -classos. Performance on procedure £ests was 
f:qual for groups troatod by the two methods; the teacher- 
pro son tod dt^mons t r at i t>n resulted :n higher levels of learnin;^ 
of f (» rnt 1 rK> lo(|y and procodures ami in superior performance in 
<.i r v^t'-'h i c: ■ a r s ojjo rat i br;s * Amelon (1969) reported mixed 
results in"* a ct.>mpa r Isorx of slide-tape instruction with qroup 
LU^moru^t rat [(-^ns ri^qu i r inq mn re ins t ruct ional time . 

L 

Photo a r tit hi o r> I J 'io a n d ^ ]\ reo - di mo n s ion a 1 mode Is a re f ro.T ut» r: 1 1 y 
u:^^••i in ct.'mb i :i at 1 (.>n ^ or they may ap^pear to be i n to r ch vin^io .iL^ 1 o 
in some i n s t r u ^ * t ) orua 1 situations. Mc^^^lqe {1*370) u^M^.i 
}:hcu.t)qj: riph i t.; 1 i d<»s s up {.^ 1 e me n t e d by real i s t i cj mo<ii' 1 m 
t.oat/hititi doM c r* I , t I V1R qeometry at the coilecie lovt'l. .-tudonts 
I' f t.M rtMl t ht^ xi.^o r i me ri t a 1 method ov^r conventional instruction 
iricroasod t i r ability to visual ii'-e usin^j that method antl 



^ttainad higher 'WeeJtiy quia scores using the experimental 
method. The ©kperitnental method took addfti(€hal time f b : 
presentation; hpwev&>r, thia^^#^ c-onsidered worthwhile- s a ice 
incr©4s©d lea^-niivg and motivation 'were present ur 'er . 
expe-rimental" conaitions. Crtjwder (1968) develoi 3 slfres 
an'd assembly models as' an alternative* to traditi;^. ai yeneral 
shop instruction. Initial lekrni'ng and retention were 
higher wh'en the experimental materials were used with public 
school students. f' * '•' 



Films 



A wide variety of f i Itrv^^Xprmats *ig ^now avai'lable in industrial 
arts education; several of these have been the subject of 
research. Filmed presentations were found to be equally 
effective as live presentations for teaching machine operations 
in terms of ' achievement , retention ^ and the ne*ed for 
instructor assistance (Gushing, 1971). Inst ructdr-^madQ 
films required less . supplement al instruction than was 
needed when commercial films were used. Kruppa * { 1968) 
^ouf^d instructional films generally effective in teaching 
introductory woodworking, though occasional .differences 
among . ^ubgroups att4«ined s ignif i can<:e when ove rview- f i lio , 
demonstrations were compared, with traditional teacher 
demortst rations . , ^ 

Sujjplementing conventional instruction in electronics wxth 
eight-millimeter, single- concept films impf'oved in:^.tial ' 
learning and retention {Dennison, 1970). Hess (1969T* 
compared lecture-demonstration methods with single concept 
films* in instruction in vfoodworking safety. When the overall 
safety unit was considered, the t re atment s\we re equally 
effective in te^rms of initial learning, retention, and the 
development* o f desirable safety attitudies. When the results 
were analyzed by individual machines, only one difference 
was detected: the film- lecture, method led to higher 
levels of learning and retention of band saw safety theory. 
Morriri ( 1970) found initial learning .^nd retention of 
instruction in' a lithog^raphy unit equally effective whe'n 
conventional ins t ruct i on ^ ^n d filmstrips were compared* 

Overhead Projector Transparencies 

Perhapu *hc most basic educational t'urhnoldqy device in use 
today is ..c he a ve rho ad p ro j e'cto r Ho Lat i vo 1 y I i 1 1 1 o roso a r ch 
has been done on the values overhoad projectors have in the 
industrial arts setting^ The use of 1: rar;sparer)l:i*'H for 
overhead projection as a supplement to oral instruction 
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yielded. higher achievement test'scores than those attained 
by verbal instruction- alone (Fleming, 1969). Muns.(1969) 
compared overhead projectuala and a transparent projection 
b.ox as media 'for teaching orthographic projection in his 
study using college stud&nts. Conventional instruction- % 
was used with one group, the convehtional ins truction .was 
supplemented with overhead projectuals and the transparent 
projection box with the other group. The methods were found 
to be equally effective in teaching orthographic projection. 
in view of the contradictory findings, it appears that ^ 
additional research should be done concerning the eTfectiveness 
of the overhead projector. In addition, research based 
guidelines.^ for application in industrial art^ are needed. 



r 



Programmed Instruction 

one may qnestion the inclusion of programmed instruction •/ 
under, the category of instructional media, .since it implies • 
a carefully, sequenced series of . information and experiences . 
designed to lea'd the individual through the learning experience 
in the most efficient manner. Since a number of experiments 
compared programmed instruction with mediated instruction, 
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the 'decision has been made to include it here. 

Since, ics appearance on the educational scene, programmed 
instruction has stimulated researchers to a variety of studies 
concerning its applicability in industrial arts education. 
Pryor (1974) compared programmed instruction and conventional 
teacher instruction in .te^chin^ safety to secondary school 
students. in- terms of initial learn-Ohg-, the two methods 
werevequally effective. However-, students who used the ^ 
progian^n^ed materials demonstrated significantly higher 
retention of the safety -information. .Bdckman (19-71) found 
programmed instruction and lecture-discussion methods to be 
equally effective in terms of retention of metal lUlrgx cai 
concepts among students in a college level course, despite 
some significant di?ferences in initial learning attributable 
to the choice of method. Programmed instruction was conpidored 
to have substantial advantages in teaching groups composed 
of individuals with widely varying abilities. Smith (1)/U) 
compared programmed instruction (with and without s upo r v 1 i on ) 
with lecture-demonstration instruction in technical drawiiu}. 
The three mathods were equally ..ff<-ctivo in tormH of initial 
learninq and retention. 

rroqrammcd i nr. t ruc.t i on " aU-,o ha.s been append in ot ne r con t i ar.t r. 
i-or example, Sc a I " ( 1 ) compared piroqrammed instruction 
koyed to sinqle-concept films with traditioual If.ct»'re- 
demonstration procedures in t.en<-hinq beq.inninq weld'.uq m 
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college 3ti2i2!arits« While both methods were affective in 
'Attaining course objectivee, th^e modified prograineied 
instruction method yielded higher levels bf welding, ^ 
performance* Warne^ < 1960) reportred that programmed 
instruction could be. used. effectively in^teaching metalworking 
information units to junior high school students* Both> 
students and teapher.s demonstrated positive attitudes toward 
the machine-presented lessons^ Lundy (1968) found linear 
programmed booklets more effective than sound filmstrips 
in term^^f initial learning in college freshman autom'otive 
electricity.. The two. methods were equally effectiye'in 
terms of retention and when the results were analyzecl by a 
subtest* - . 



Multimedia ' . ' ' 

♦ 

In many instances, researchers have attempted to evaluate 
th^ effectiveness of teaching strategies utilising mo.re 
than one nfedium* Some of these have been quite well 
integrated; others are aggregates^ of vari-ouS methods* 
True multimedia research is still in its Infancy in 
industrial arts, but a number of. worthwh.ile studies 
are reviewed Un this sec€l6^* Henak and Wright (AIAA, 
1971-1973g) describ'ed a system for. utilizing, teacher^prepared 
multimedia materials iti a manufacturing course, ' The.ir 
system provided for the use of a wide variety^ o& media *td 
integrate concepts 'throughout the .college level cpurse* 
Rudisill reported tne development and utili Ration* of audio- 
tutorial instructional system^s for an energy ' systems course. ^ 
A team o£. 30 undergr^iduate students was found to be ^capable V 
of producing effecti<re instructional p'^ackages when . they i 
received appropriate guidance from practicing' ^^ro fessionals . 
Field testing with junior high « chool ' st ud^nts*^ vaii'dated 
the audio- tutorial system (AIAA#'1071 - J973g).' 

Xudio-tuto rial instruction,, utilizing slides, tapes, and 
intcgra^ted sets of laboratory experiences,, ha^ fourid its 
widest app 1 Icat ion in electronics: Brown (1971). found 

* audio- tuto rial and con ventional* lecture- 1 aboratory technique?^ 
equally effective 'Ln term^ of student achievement in College- 
level electronics. However, the audio- tuto rial technique 
resulted in a , saving of instructional time* Re te ria-Gar ri do 
(1974) compared the effectiveness of programmed iinst ruction 
and audiovisual tutorial instruction for te ach i ng • ^ le c t ron i cs ' 
technology* Both ii^structional methods were jaqually 
effective when achievement was the criti?riori. The effect 
of the two teaching methods was not differentiated acr<)SH 

^bi 1 i ty le vo I s . 
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•In a rfelated study^ Kickefski (1975) found the audio- 
tutQtial system to be an effective roethod to (taach descriptive 
geometry concepts and principles. Students performed equally 
well when -taught by the audio-tutorial system or by the 
traditional lecture-demonstrat-ion method; however, students 
preferred to learn by the audio-tutorial system. 

Self-instruction ^ 

A 3'elf-instructional system for teaching orthographic projectior 
reduced the amount of time required for t'he subject to be 
conducted in the visual classroom approach. The achievement 
of the two groups was not significantly different" (Freschet, 
'1969). Hird (1977), using colleger level graphic communications 
students as subjects, compared traditional lecture-demonstration 
met'hods with an individualized system of presentation for 
a series o»f 25 units of instruction. The two, methods did 
not differ significantly in terms of ' learnin^g, time required, 
or the 'quality and accuracy of. projects completed by the 
students. Hird recommended that the study b'e replicated 
using a larger, more diversified sample, with, provision 
tor studying the effects o'f instructional constraints upon 
overall achievement. 

Self-paced instjruction was more effective than the traditional 
method in teaching* woodwo rking safety and reducing the 
instructor' s time devoted to safety instruction. However, 
the two methpds were equally effective in terms of the 
safety of the actual practices employed in the laboratory 
/(Beckman, 1969). Self-instruction via programmed .units and 
lecture-demonstration generally were found to be equally 
effective in increasing the ability to visualise spatial 
relations (Campbell, 1969). Hoch (1960) compared scheduled 
and nonscheduled administrations of a "programmed text in 
teaching fifth grade • students . The two methods were equally 
effective in terms of initial learning and retention. When 
the res*ult3 were analyzed in mojre det.ail , no differences 
dtiiributable to methods of instruction were identified 
b€??tween boVs and q'irls or among either low or high ability 
level groups. 



Videotape Recordings ^nd T^levidion 

A Xivit clcfssroom de mons t rat . on wan found to be. more t?ffecti^^e 
than vidootaf^o fjrosentat ii)ni:J in a coiloqe ceramics jourse 
when initial i»;arninq was the criterion; this difforoncc was 
not si-jnifloant when two-week, retention was the criterion 
(Stafford, l^)7b). When the f fccti veneiss of videotaped, 
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closed circuit 't^l@vision demonstrlitions was compared with 
th© conventional presantations in teaehing basic metal 
casting, Orr (1970) found the videotaped technique to be 
effective in reducing the number of easting attempts required 
to complete acceptab.le projects,. Ii^ addition, th© videotaped 
• ' demonstration resulted in a savings bf time. These findings 
are similar to those of Baron (1968) who found videotape 
recording to be. aS effective as conventional instruction 
in teaching a psychomotor task." The two were equally 
effective in communicating cognitive information to stu°dents 
of high alaility. The videotaped presentation was less effective 
for lower ability students when the criterion was retention^ 
of cognitive information. 

« 

Relevant videotape recordings may be used to improve the ^ 
effectiveness of substitute teachers -who do not have subject 
' matter expertise ^{Thatcher, 1970). In addition to effective 
teaching-learning performances, which frequently do not 
exist under substitute teaching situations , it was not^d ^ 
that disciplihjS problems were substantially diminished 
when v,ideotape recordings were available and u»ed in the 

• mechanibal drawing classes. 

Reinhart ( 1974 compared the effectiveness of slow scan 

• television with conventional television as media for presenting 
principles of elect ron^ics . The slpw scan, television method 
yielded significantly higher post-*test scores than conventional 
television. It was concluded that slow scan televisipn 

could provide an effective and low cost method of teaching 
electronic fundamentals. 



Simulation 

Numerical control is an area where simulation appears to 
especially promising.. Umstat£d (1970) found that a simulator 
could be used to provide effective learning conditions for 
college students in numerical point- to-'point programming. 
He suggested that the simulator could be used for initial 
learning^ practice^ and in situations which did not include 
actual numerically contrblled machine tools. oiling (1974) 
compared the effectiveness of compute r ve r if i cat io^^ and 
instructor verification of nume ri cal ^ controlled programs 
developed *by students in mechanical technology. Performance 
on an achievement test and programming performance were 
criteria in the study. Since iboth groups pe r formed equally 
well, it was concluded that a computer is not essential in 
teaching programming principles. Pine (1973) found simulation 
and non simulation equally e f f ect ive in te aching numerical 
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control concepts to high school students. Achievement, 
program writing ability, and attitudes were not affected 
by the methods testedi however, teachers exerted differential, 
effects on all three outcome measures. . 

In a study with high school students. Smith (1974) sought to 
determine if computer simulation games were effective in 
facilitating learning and if elements of the cognitive 
style of the learner could be identified as related to 
success in learning from games. Those whose individuality 
scores w^re high, learned especially well through simulation 
games; all group's learned significantly* through the games. 



Laboratory Methods 



A comparison of the traditional individual project method of 
teaching industrial arts and the enterprise method of group 
activity found achievement when the enterprise method was 
used (Gebhart, 1971). Retention-^as not significantly 
affected by the choice of ins.trucribnal method. Brown (1977) 
compared the individual project approach with the exercise/ 
experiment approach in secondary woodworking. The two 
methods of instruction did^ not yield differences in 
informational achievement, retention o^f information, or 
attitudes held toward woodworking. The .project method 
resulted in a higher degree of student enthusiasm than was 
displayed in groups receiving the exercise/experiment treatment. 
..Achievement, retention, and at'titude toward the subject 
did not differ significantly a<^ross two treatments (project 
and exercise/experiment) used in a college-level wood 
technology course (Landers, 1972). 

Lecture-demonstration techhiques with separate laboratory 
work were Siore effective than either the laboratory or 
modified laboratory method when teaching college freshman 
engineering graphics students (Holt, 1970). Finch (1969) 
compared the effectiveness of equipment-oriented, textbook- 
oriented, and programmed self -ins truction methods for teaching 
automotive troubleshooting. Knowledge and attitude 
measurements fietected no significant differences among 
the methods. However, the method utilizing equipment 
required less time and yielded a higher level of t roubleshoot i nq 
performances than the other two methods. ' • 

In a study using freshman industrial arts majors in a 
desiqn class, Kaumeheiwa (l')69) foQnd that the uso of the 
.n';*.'ial concrete object ana the.usd of an abstraction 
{Virl.-al stimulus) were equaUy effective in l^roducinq 
fluency and flexibility of ideation. 
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The direct discevery approach was found to be more effective 
than direct detail In developing probliam-solvlng 
competenclee In basic electricity (Brenner, 1968). Training 
In listening fqund to be effective In Improving 

achievement and retention In college-level technical drawing 
• (Broadhurst , 1969). ^ 

Competency*-based instruction increased cognitive learning 
in ceramics in a comparison with traditional instruction 
at the university level • Products produced by the students 
receiving th^ two techniques did not differ significantly; 
students responded positively to the competency-based * 
approach (Burnett, 1974). Schmidt (1974) found that * 
behaviorally stated learning objectives in a college 
welding course led to significantly higher levels of 
knowledge. However, the performance test did not indicate 
a difference atvribut^ble to the. behavioral statement of 
objectives • 

When compared to traditional elementary education approaches, 
construction activities increased achievement' scores of 
science students in fifth grade (Downs, 19^8). Logan (1973) 
found that construction .activity in a tKird grade science 
unit on simple machines increased acKievement as measured 
by test scores. 

Groves (1970)* found that commercial background music tended 
to crtea'te an improved learning environment In college^level 
engineering graphics classes. 

Instruction in the metric system may proceed by using the 

metric system exclusively or by relating it to the conventional 

system of measurement. Both methods * are ' effective in terms 

of immediate learni.ngj the exclusively metric method led 

to higher retention for st.udents of high mental ability (Brooks, 

1974). 



Teaching Strategies 

McLaren ( 1974) compared different teaching strategies , -^using 
selected industrial arts activities, upon the skill 
awareness of fourth grade students. Achievement and retention 
scores were influenced as much by a. student •s mental 
ability as by the teaching methods; no diffefrence in 
accomplishment could be attributed to the choice of 
teaching technique. Lolla (1973) did not find different 
effects of methods of teaching t ac t u al v i sua 1 -per cept i on 
to ninth grade students. In fact, the students with high 
visual imagery experienced a decrement in performance as a 
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result of the instruction. Criteria in tKis study were 
tests of mechanical reasoning and space relations. Written, 
comments from the teacher to the student, whether positive 
or negative, did not ch^ange student, attitudei of self- 
expectation in a study by Smart 11974). 

Significant interactions were found between two personality 
^»ariables (general activity and f riepdlinessi and instructional 
Knethod (programmed or instructor-led) in terms of cognitive 
learning (Haslcell, 1969). Restraint, emotional stability, 
and masculinity measures were related to performance on the 
achievement test. The two methods of instruction (programmed 
and lecture-discussion) were equally effective. 

jasnosz (1969) found visual communications to be a more ^ 
ef f ed^ive^method of teaching design to industrial arts 
students 'than the traditional graphic arts approach. 



MATERIALS 

Written instructional materials were found to be more 
, effective than lecture-discussion or laboratory activities 
in concept learning (Caley, 1969). Mastery of concepts 
from written materials reduced or eliminated the need 
for additional instruction through lecture-discussion or 
laboratory activities. Pufahl (1969) compared the relative 
effectiveness of three types of printed instructional material: 
text, text with achromatic visuals, and text with chromatic 
visuals. students who studied text only materials spent 
the shortest period of time with them but scared lower 
on an achievement test. Students with the chromatic visuals 
scored highest but spent the greatest amount of time 
with their material. An interaction effect was detected: 
students with higher mental ability did better with black 
• and white visuals; students with low mental ability did 
better with chromatic illustrations. 

Developmental activities directed at the preparation of 
instructional resources approach were emphasized at times, 
example, Allen and Hinrichs (19°75) pr<'pared^ a manual to 
assist the classroom teacher, in organizing research and 
experimentation activities,^ In^ industrial arts activities. 
A student workbook is included, as well as laboratory 
activities and content outlines for ihstruction. Baron ot al. 

(1974) developed an 11-unit teaching guide for mass 
production activities i«n industrial arts classes. rrcitz ^ 

(1972) presented an integrated view of the rolo o f • a n s t r uc t%«=ft^ 
mothodoloqios in the implementation of curriculum innovation. 
Mediated presentations and learning packaqes are an integral 

/ 
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part of .the industrial arts teacher education program at 
the Unive'rfeity of Alberta, both as techniques for imparting 
knowledge and as methodologies tq be mastered as professional 
competencies* 

The value 'of illustrations in instruction sheets was 
substantiated by Herr (1970) who used the sheets to supplement 
closed circuit television presentations in college-level 
graphic arts. 



SUMMARY 



Research in instructional media, methods , andmaterials 
in industrial arts education is almost impossible to 
summarize* We have attempted to provide relevant samples 
of ^e kinds of work whi6h have been completed daring 
the period under review. It has not been possible to 
draw substantial generalizations from the body of research. 

The reviewers are led to comment that the design of 

research dealing with instructional media, methods, and 

materials needs^to be strengthened if generalizations 

are to be attained in the future* Controls need to be 

applied with greater rigor, instructional treatmejpts need 

to be developed with greater attention to theoretical concerns 

and the conduct of experiments needs to reflect contemporary 

educational practice where this is possible* It also 

may be that this is an area where research needs zo expand 

beyond the traditional dissertation involvement. 

The selection of appropriate methodologies for specific 
purposes is a matter of interest to every educator* Maley 
has been*a leader in designing industrial arts instructional 
patterns which apply a variety of organizational methods to 
thoir best advantage* His choices of methodologies are. 
based upon a careful analysis of the content and purposes 
of industrial arts (Maley, 1973). The example provided 
to the profession by Maley is one which others could do 
well to imitate* Concerted long range efforts such as. 
Maley 's are needed to develop a coherent body of knowledge* 
on the application of instructional media, methods, and v 
materials in industrial arts education. \ 




STUDENT PERSONNEL AND GUIDANCE 



Considering the extent of the career education movement 
that emerged during, this period, it is surprising that 
a greater number of studies investigating the guidance 
characteristics of industrial arts w€re not found. The 
studies- that were identified, relate^ to^ occupational 
choice and student characteristics. Several dealt with 
guidance related effects ,of ind.istrial arts, including 
career maturity, drop-out rates, and vocational performance. 

\ 

OCCUPATIONAL CHOICE » ' 

Meehan (1974) investigated pr eadolescent precursors to f 

occupational choice in order to determine- the effects of 

twenty selected personal and environmental factors on 

student selection .'of eighth grade career exploiration 

courses. He reported that such course selection was 

explainable, but only to a limited extent,., by the effect 

of the selected factors. Furthermore, neither the target 

occupation's salary nor achievement on discipline subtests 

proved to be of significant use in predicting course 

selection. Crump's (1968) study of Arkansas' industrial 

arts program alj^ was not particularly useful in explaining 

student decisions to enroll in industrial arts. He found 

the primary factor in such decisions to be- student choice 

which operated independently of counselor and industrial 

arts teacher influence. 

•\ 

using an indepth analysis of a smaller sample ("=181)' West 
(1969) sought 'o determine the effects of a^i eighth grade 
lA-CP course on students' occupational choice and interest 

work areas related to that choice. Traditional classes 
Ja, well as students with^no industrial arts exposure 
aeVved as comparison groups. Ohio Vocational Interest|. 
purvey (OVIS) instruments provided data that, when 
^^djusted for differences in ability and achievemont, 
-^suggested that industrial arts did not have a significant 
influence on how clearly the students understood their 
interest in occupational woVk areas. 
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STUDENT CHARACTERISTICS 

Comprehensive high school students'" enrolled in power- 
auto4wotive courses were surveyed by Pendleton (1973) o 
to determine their general characteristics. Major findings 
included the identification of primarily a^hite*male 
student group with a below C grade point average. \ 
Faultily heads wer^e mostly blue collar workers. Of relevanqe ^ 
to guidance was the fact that student educational expectations 
were found to be related to the educational and work level 
of the family head. Salim's ''(1970) analysis of why 
students chooee* or avoid Indus trial arts- also provided- 
useful insights into the char act ieri sties of the student 
body served. H*e 'found that aptitudes, vocational interests, 
and th^ formal education of the father each^ served to 
'distinguish between enrollees and^those not choosing 
industrial arts. ^ . • 

At the post high school level, Chen (197?) conducted a 
longitudinal study that documented the characteristics 
of 172 university industrial arts graduates. The research 
indicated that transfer students* overall performance was, 
significantly bet^'ter for their last thr'ie semesters... 
than was- their entry performance. Qther significant 
relationships were found between the graduates' final GPA 
and student teaching grades and alsowith their service- 
fatio (years of service divided by years since graduation) . 
The latter characteristic did not vary s igni f i.cant'ly by 
source of student entry, transfer from within, transfer 
from outside, or freshman entry. ,Earlier, Jones (1972) 
reported on a descriptive study of the characteristics 
•of teacher s-in-^training at Iowa' State University. Most 
isignificant was his finding that (based on the use of the 
Minnesota Teaicher Attitude Inventory, the Otis Quick Scoring 
Mental ability .test, and several other measures) industrial 
education is not a "dumping ground." 

EFFECTS -OF INDUSTRIAL ARTS* 

Articulation between prorjram elements frequently is spoken 
of in terms of being a desirable goal rather than a 
demonstrable ^ffoct. In a study that partially addressed 
the identification of such effects, Peterson (1973) compare-,} 
the perceptions held-by principals, counselors, and appronticoj 
of various influences on individuals. . While the results 
supported critics who claim that educators have inacaurvito 
porceptiouo of students preparing for vocational aroa.s, 
they also iiuMU(it!d a positive oJement, that educators <in<:i 
aj)prenticos afTrrtui on one factor: they perceived iruiustrial 
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arts and business educati6n as being the mos.t valuable 
practical higTi school area to apprentices. 

% . ■ .. •. ■ • 

stock (1974) s^lso sought to ""document some of the effects 
vof industrial a^rts on post, high school vocational education 
performance. Hqwever , his data did not support the 
profession's contention that industrial arts has a significant 
effect on subsequent vocational performance. With 
reference to vocational performance, he reported that ^ 
indust^rial arts experience", in general # did as much for the 
g»oup that took industrial arts- as the academic program . 
dici for the g^oup which took it. The significance of 
such a finding needs *to be. interpreted in the li^ht of 
the difficulty of distinguishing between some stated 
implications of industrial arts and vocational education 
at the high school level. For example, in the study by 
Pendleton (1973)^ the opinior\ that industrial $rts and 
vocational education courses seemed more ^similar than 
different was expressed as an out-ome of the observation 
that -high school industrial arts instruction tended to be 
somewhat vocational in nature. 

The literature reviewed did not seem to contradict the 
position that, in addition to an overstatement of the 
"effect potential" of industrial arts on subsequent vocational 
education per f ormafice , . the case for industrial arts 
con-t r ibu ting to the occupational information and work 
attitudes of its students also has been overrated. 
Certainly West's (1969) comparison of industl^al arts, 
lACP, and nonindustr ial arts groups did not conclusively 
cent radict such a position. Nor did Norton^s ,(1974) study 
provide useful information to the advocates of industrial 
arts* His investigation of' the effects of industrial 
arts on student attitude towards work resulted in the 
finding that industrial arts did little tc. affect student 
attitudes towards work. In fact, a sixth :*:rade non- 
industrial arts qroup indicated a more favorable score 
than *the traditional proqram, Tvo variations of the 
typical approach, the World of Work and a unified arts 
program, did not yield different results either. Such 
results can, of course, be at tr ibuted ^to weaknesses in 
methodology or instrumentation. Howet^er , one of Norton's 
findings sugqested the presence of another confounding 
influence, namely, one of maturity and, indirectly, the 
out-of -school unintended learning that occurs. This may 
bo inferred from reports that .attitude towards work 
df»c lined as qrade level increased*^ 

* 

Tho imparl anco- of ou t -o f - s ©hoc 1 infiuencefi was supported by 
f?arbau<|h*s (1474) study comparing the career maturity 
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sjfeuiGnfee. ^siBf etito^' careoi? Ma^u^ifey ^nv©«fe©i?y l^tiifeudo • 
s'gaieMek^) » HasbaufH in^4eato4 that, ao ebfefe.taoto^ t©^feho/^* 
we e^i ift^aatrial a's^s eeurso MQvk, parents* e<3vj|a^4^al '^ 
atfea'iaia<^Rfe was signif ieaafely sela'tod >^ ea^oer' ma#usi# 
attitude in a gesitive way.^ UaAnf disa^vanta'^oa' atu^Gnfes • . - . 
. experieneing tw©* ^if foment treatment raedoe lgro-v©ea.ti©nal , - -v. 
©xple^atien yea^OK© veea^ienal t^ain^;n§) , a pafallei etu^y % - 
by eicehGtti (1974) oas^ntialiy aupp©je4od^Harfea«f^' s ' i'^l^- 
fmaings. Again, the hypethesiaed effeet of iBy^stomati© . .. 
ti'©atm6*Pfe ©n ea»o©£ ^maturity '^ae raQasufe^ by feh© ^ ^ 
failed to be oufpost^d by the data* Howover,- q|fl .a^<liiti©n)^^w* 
insifh^ e»etfied in'that, ref ariless* ©fi tx-eata^fit ©f^i^eontrfe^ , I 
a eignif ieant linear ^blatienship between the CMl p^e^est \ 
and ffeadipt aefti©vein©nt fiees-es was identififed. Whi'lj K^0^:'s' , 
(197S) study v?a& similar t© Ha^baugh'a and Cieehefiti^ s , , 
hio analyses found small treatmont attributab^Lo t©-'ea«iQO^ ' 
inatu,^ity' fains . Howevoi", the percentages ©f >>arianee 
aceouj^jted -for d© net previd©,' any sif^i,f i^an^ .'su^ert 'for 
©ur prefossj^on • B elaias. dsgeed's .{197Jli in^©B^fati©n 
d©Gumended a "signifieant relationship bet'weeH industrial 
arts e>^eriQnee and career' maturity but; net botWedii 
ind\ii8tr,idl arts program in.fiu@ne6 and cVroer .. .. !f ' • 

choiee. These £@ur. ^studies ©onstiluted valuabl^^beg inning 
£or understanding the influences of' industrial aV^S'i^ , 
A detailed ^retrospective ahalysis combined with en«,o^rientati6n 
towards experiments wou^d serve .©Ur 'profession well. 

The effect of 4ftdu8tri41 arts compared to 'a'cademi^ and- • / 
vocational Curriculum on the prab'ability of dropping «ut 
was investigated by Qa^bol^ j(1968) . After matching ^^twenty--; . 
four students according to an overall drepout pot^tiaT** , , 
profile, students we're followed through grad»atidm. . <i 
Gadbois concluded that vocational and industrial; arts , 
curricula had greater" holding power'than the academic 
tract. ifoWever ,^ no »distinction/was possible between 
industrial arts and vocational d^'ucatiisn. 

. , ij • 

The 'assessment of Kentucky Vs 'practical arts program was conducted 
by Adams (1977) who measured teacher, student counselor » 
and principal attitudes, toward the practical arts program and 
student career development. She found -that students with 
*'.a practical arts ejcperience scored higher dh the assessment 
of the caveer development ix^strument than did ♦hose who 
were not in the program. Goodness (1978) also re:ported 
that industrial avts contributed to the cancer awareness of 
third grade sty«dents. 
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i^Ltams. feeaeher ^oles, materials ^eieetion. ©eeypafeienal . 
e^InSatUn, ^ni instruction in a te.se, ff^^^^r^T^r ' 
industrial arts teaehpra als© will ^p^preeiate ^He J^^t 
oneeeuree agenples clapaified by aubjeet .a^oa relevanee.^ 

ror tho meet part, however . iWr^onn^l ^"^^"^^^"f ^^J^^^^tlv 
Btudioe are surprisingly searaTT There have been relatively . 
few studies; involving v^ea^ienareheiee and .industrial arte. 
Per a. field «that has elaimed t© provide sig^if leant 
QXPlera'tlen and aWar^ness l©v©l aetivities in career 
©dueation" (at least in four ©f the USOE clusters), . 
industrial arts has net eyi'deneed any aignifie.ant degree, 
if ?n^erest in terms ©f ^ ile impact oh ^^f^g^^^^^ i.^^^^t"' ' 
of students who have .experienced it. ^ Neither of ^he two 
peeaible d'iVeetiens for'such rfesoaroh have been explored 
*to any significant extent. loth the eontributiorts of 
industrial arts to occupational choice and the e^fec^ o£ . ^ 
occupational choice on industrial arts deserve greater t 
attention. ' ,, • , 

student cha.racteristic© have been the f 6eus ;Qf a^ number 
of etudlls? However, we are left ^^J*^ IJ^f ^ ' 

of industrial arts enrollees. Are they 1^^^® J" ?! 

students in general or do they represent -an identifiable, 
aubset? Their. age, sex, and performance attributes are 
not easily discernable. In terms of the studies on the . 
effect of industrial a^ts, particularly with respect to. 
counseling and guidance, it seems appropriate to ^^y that 
our profession, in fact, may have overstated its cast. 
. Many of the benefits at tributed • to industrial arts are 
no? well documented, particularly as t>»ay relate to attitude 
and achievement claims. Perhaps this is true for other , 
disciplines as. well. Even if it were, what consolation 
would that be to our specific profession? 
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FACILITY AND RELATiO STUDIES. : > 



Due to th© eent^al foeUs of applAea learning ind'ugtrial ° T ' 
a^ts, the fael4itio8 beeom© an itnp'eiftant past ©f tho., 
^delivery sy-it©^. ThQ studiQS, reviewed Investigatod 
f aeil,ity-prof rsro inte^aetio'n in 'terms ©f threo major 
catQforieet facilities, ©quip^ant, and eafety. Most ^ 
Btudi©a wer@ i« th© facili.tiQS category and dealt with • 
planning, noise, and robbil© approach. • . ^ ^ 

FACILITIES • , . . ' ^ 

Planning • * ^ ^. • 

. • • • 

one ' eomprehensiv© treatment of this issue was compiled by ' 

Moon (1975), editor of the ACIATE's 24th Yearbook, A Guide 

to the Planning of induetHal Arts Faailities , Besid©^ . 

reinforcing the importance of the planning process. Moon 

and his contributors described the implications of new 

programs on facilities and facility evaluation procedures. 

Recognition of the link between environment and educationi^l 

activity "prompted Engelke (1973) to derive general^ industrial 

arts facility specl><ications from an examination of^'^'the * « 

physical, p'sychological , ' and educational need.s of both 

stadentsj- and teachers. In using 4.ata from industry, 

an earlier project by Moon. (1968) addressed the same 

linkage.' Van Dyke (1970) also pursued a related topic. 

While Moon surveyed manufacturing concerns, Engelke developed 

a, list of educational, psychological, architect^ral ju«-ors. 

Both studies evolved, lists useful for education planners. 

The aspects of Engelke 's two l^ighest rat^d factor® pertaiijed 

to the desirability of providing a variety of space and a 

design that encouraged in.teraotion between subject^. Moon's 

fir\dings, in contrast, were reported as generalizations 

of contemporary manufacturing practice. perhaps the most 

significant was the verification of a process classification 

using the categories of forming, cast ing/moldi nq/shapi,riq , 

cutting, joining, and auxiliary. Moon's and Engelke's lists of 

desirable facility characteristics were augmented ^ 

by Van Dykes' call for provision of screens, carrels, 

television caBles, and adjacent rooms for related.' instruct ion , 

demonstrations, and individualized learning. 

The planning process itself was investigated by Smith (1969) who 



- 88 - 



Ion 



toathe^ edueatorB, and ^r^h^feeota. N©t unexpoe^edly , tho oay?ea 
i^ftv^fi Aa a ar^uD 'kareed t© a «i?eate©» ©Kfeent than the arehit^efes^ 

ierl that. Industrial- arts' teaoheri. s*euia review ana , 
#vaiuItftha-ar<=hlt«oto' plans. ?f ^^J. 

brra;«ntlal £or ina^.strial arto t«aehor. ^"T^^^*^ ^" •. 

determining tho ed«eatlon4l objeetiv^s of the ^nSuetrl^l 
artntpat^ment.'tha.eduraes otfetadi the course a^tl^ittea, . 

the appr^i»at8 square feet needed f <=!j^^"°*"fi°^?^' 
areai the? number, location, and type of el6etrle»l. outlets , 
anl ihe type" of ehop. to b? pla.^Aed (general, oomprehenaive., . 
or unit) .- Also treating the plaWln, process, Rebhorn, (1973 )■ 
outlined a very systematic yet "umanistK! apgro^ch. . Ttee . 
six-step sequence entailed .the- .aevel,opmea.t of an educational ^ 
overview, the identification o« activity spaces,- evo>utJ.en 
of lB'aoial relations diagrams, bulldtng design, «qul'pment 
?avlu" and detailed .pacification of ^^-iP-"^' • 
and supplies. . stallsmith (1973) also, addressed dis^gn _ 
'soluUoni to the imperatives of curricula „ . 

Anderson (197 3) summarlied middle school laboiratory d^^ign 
trends? "In introducing th^ American CoaAci4 of I^austria?r ■ , ■ 
•Arts supervisor-sinew Guide, to P''aP<'^'*«a ""f ' 

st'eeb (1S76) effectively summarised the. concept of suffh 
Specifications as the first ph^e in facility planning. _ 

4iiflai«s» (1978) study was the mbst comprehensive survey 

! achar n!cation%hysical facilities, "losing ^^tand^rd 
evaluative questionnaire, he collected data from twenty-six 
Industrial arts teacher^ educators in Arkansas, Missouri. 

.KansH^ ^id Oklahoma. He found that -^^^^^f ^^^lli^ir'^ 
was necessary and that the facilities were not presfen^ly , 
meeting student needs. The daM:a also indicated a divlrsxty 
broad enough to preclude regional 9orrelation with qualiiy . . 
or the establishment of a. standard facility ^ -^^^^^^^ . . \ 

.area. Recommendations included effort toward constructing 
a new facility evaluation instrument and the establishment 
of advisory councils. • . 

in terms of usability, the reports by Wenig (1969) and the 
' university of North Dakota (1978) .represented very valuable 
c^urces for the nractitioner . The former presented a 
fli^f overview o? key faci lity. planning guideli'nes ' The 

^ .univeraity presented detailed l^-^/i^^^^.^ 
facilities and equipment additions. Bro s (1979) .report . . 
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the ph@noiKien©n ©f neisQ an^ ita ©f f^^ts ree©iv€d e^nsidor^bl® 
gfi^utiny by indusfeiial afts ros©a^eh©rs* Bail©y (l§74)t Hiek© 

Monfotie (a9J4) ^ a^d Roet (1974) all inv^stifatod 
tlvi© tepie* Perepoetives, ranged *fr©m coropyance with 
Oeeupational Safety and HQalth Adt fSfulations (MonfettQ) to 
th© ©ffoetB of hearing p^©t©eto^@ on teaeh^r student 
interaetion (Rest), ThQ format study, coneontr^t in9 
largely on vocational f aeill't i©@ , demonetratsd that ambiont 
eoiiitk iQvels. hlndarod normal sp@@eh oommunieat ion in nearly 
all faeilitiee. Two type's -^f Pl^gram©, welding/butting 
and airoraft maint©nanee w@ra in violation of OSHA, provisions • 
C3rrpQrtry# auto bo4y, and diaNsel mechanic© prog^ame, had^ 
4o^rel8 near thQ limit. ^^Hieka * (1974) investigation ©f^ 
Utah^s indu.s^trial Education faboratorias confirmed th© 
.axistahc© of a potQiitial^af ety and health hazard by 
.finding that / whil© m^oet laboratories wtr© in compliance, 
mi^n^ ©xc@@dbd th@ maximum allowable limits. FurthQrmo^©, ^ 
th€ finding ^of a disparity between t@ich©r opinion and . ^ 
actual imea@ur@d noise l©v@l@ was highlighted. Somawhat 
contradictory, Bai lay • s » invfestigatipn of secondary woodworking 
laboratoriaf pinpointed the su|*f«acer, cutoff saw, an3 
table ^saw as- being in excess of 90 ^decibels . ^ ^ewever , 
bashed upon ^he ^aasumpt ion of a o^e<^hour .Claris length. 
Bailey concluded that the exposure received by either ''students 
or * instructors (wij:h five classes per^ day) would be 
considered safe. Interestingly, since some 'of ,the studies 
identified noise variability as a factor of machine 
condition,, one is ^ampted to wonder about the generaliza^ility 
of the results or if jrtachine vatiance (error) or brand 
'variance exceeded systematic variance. Despite such ^ 
unanswered ^u^stions, Jacobson^and Shadoweiis' (1977) 
rather definitive noise ana^ly^'is concluded with^the view 
that there is an immediate"* ne.^d to institute hearing 
safety ^easures. They- wrdte^v "Industrial arts teachers and 
educational administr^ators'^^ould begin to teach hearing 
.safety ... and it sho*uld be ^[^ requirement that ail personnel 

wear appropriate safety devices'" (p., 24). 

Rest's (1974) study of thk ^^ffects of hearing protectors on 
, teacher-student interaction is valuable because it. 
addressed the criticisms of^^some traditionalists that 
new] y imposed safety regulations interfere with the 
instructional process. Using\Loepps ^ (1970) industrial 
arts Interaction Analysis Syi^em, Rost established chat 




th@ U8^ oi h©ajeing gr@tGefc©s>@ dia not Bignlf ieantly. 
alt©r the affi@unfc.af teaeher-student eewmunieafeien . Cliff© 
U97iJ 'psevi^ea useful infermation as t© h©w toaehors 
e,an aetuall^y iaplomont hearinf safety. The Sosirability 
©f sueJI aeiien was d©euffi©nted by J©.w©ll and ^eoton* 
(4978) f©p©^t on thQ effects ©f nois© on reaainf e© 
ana- tasH eep^letien time. While we "may be Qxtending 
oursGlvQ^ ineludinf thti voeatienal laboratory study., 
becauBQ the nature of noise 'emanatinf from voeational 
or industrial arts^lafeorator i©a i® likely t© b© similar, 
th© s.t^y wao ineluded. Th@ findings w©r© that as noii® 
'intensity' inerease4, reading eoroprQhcinii'on deereasod^ and 
th© tim^^ required to complete th© assigned tasto Increased .^y 

Mo^A© Faeilities . ^ 

R&gausjs of th© ©xpena© of ©quippifta technologically 
appropriate" facilities, som© attention hai been paid to 
th© dse .of transportable fapilitidis^ In this. way, schools ^ 
could avo4(il«duplie4t4pn and,' at the same tiirte, could 
offer a wider variety "of- learning' ©>cperi©nc@Sf* Schwalm's. 
(196^) ' ©Vaiuati'on r@pres©nt@d ah ©arly assessment, o-f th© 
effectiveness of' such an approach, terms of student 

aad teacher performance, the laborat(^ies were an .unqualified 
success, accoi^ing to the reseal?Gher A It -shoul'd b© noted 
that this prpjee.t repre&fnted' one of the few industrials.^ 
arts ef f ort^supported by fhe Elementary Secondary 
Education Act.. Se.orfife (1973). then comprehensively described 
•a system of rot^a,tionsil te'am teaching using mobile facilities. 
iLaboratory desi^tj', personnel needs, instructional methods, 
and content considerations 'were all .outlined in this 
^highly specul^tivp article. 

« , 

several insightful, and some contradictory, findings w^e 
reported by Damon •( 1974 ) as a. result of eval^uating the/ 
effectiveness ot mobile fluid power laboratories in MinrteSota 
and Wisconsin. Most importantly, the daM:a demonstrated^ 
that signifi^cant learning took place and that the mobile 
program was more effective than those with limited / 
insti^tutional b,ases. With respect t6. the financial aspects, 
how"eve,r, -it was reported that the mobi'lo program represented 
no significant financial advantage over cither delivery 
systems, when compared on a sixtelen schodl basis.- Despite 
this aggregate finding, "the mobile approach represented a 
significant advantage to any given school. Given the. rapid 
obsolescence o.f fixed facilities, Damon speculated that the 
mobile approach could prove to be most reasonable over 

a period of time. ' " i 
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Throo atudi©® addroe©^^ tho issuQ # eguij^pinf industri-al . 

atte faeikities. Tufetl'e (1974) anaiyse^ dif ita'l * l©tie treininf 

systems, %o©k,J[lt7?) Qvaluafced lafee^ato^y ©.l©et^©nie 

Bysfeoma anl Heinlxy (197§) pu^8u<^# th^ feaalbility of 

fabrieating Bemleendaetor /deviees. Tho f©JcW%r pointed \ 

out that digital logi^o traininf systaws are on© of the 

roogt valuable vehielas in teaehinf digital logic dlB.euitry. 

H© developed a liot ©f eri^oria ^0 b© u&ed in the ^el@ctiv©n »V 

ef aueh ayatems. Rather than dealing with extant hard^ar^, 

Homoly developed a unigu© 'approach to s©mieondueto.JfB by . 

piloting methods^ of 'fabricating these in ©Kisting . - . . 

industrial arts 'laboi?at©riGs . included with his dissertation 

is a monograph detailing the proeedu^Qo ha developed 

which war© reported f©aiibl© in term© ©f time and' e©gt * • 

demands. A quasi-axperimental coro^arisoR b£' commercial 

and t©ach©r'"d©vel©ped electronic inetrueti©na4 »8y.Btems was 

conducted by Brook (1977).. With criterion objectives 

pertaining' to integrated circuit concepts, the data 

warranted a concluaion that both sy''^ terns .were ef^ectii^e. 

• . ^ .1 

A fourth equipment" study involved a comprehenst^ve instalilation' 
oi a total laboratory pac)<age of thirty-eight mediated 
self-contained modules. While using^ many traditional 
smaller tools and machines, these modulka represented^a 
drastie change tin the nature of the laboratory. Ad4itionally , 
their curTiculum wa.s significantly fi-geted toward . career 
education's exploratory objectives. .©rvig's (1978) 
ev^lluation of^ the fystem which was installed in eight 
junior high sc+io©;^ indicated that it functioned well, 
students participated positively, and a single teacher 
could manage the facility. Some need' for revision wag • 
noted, as was th^ need for comprehensive preparing Qf 
students and instructors. 

With the national impetus towards metrd f ication , Lir.dbeck 
(1976) outlined the cosf^ of drafting, wood and metal 
working, and graphic arts me-^rif ication . Developed as 
part of the National Center on Metrif icati.on ' s program 
these aids supplemented the Center's curriculum units. 

Safety 

Charlesworth (1968) presented a constructive approac-h to 
accident prevention in a dissertation safety manual. Ho 
^?mphasi2ed methods of dealing with human factors, idehtifitul 
'as the cause of most' acc ident s , and suggested that observant 
instructors can correct Nunsafe af^ts before injuries occur. 
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H*© iilsen advocated safety ©dueatien pjfo^rame that teaeh 
studanta to "fores©© and forestall" danger. To fneourag© . 
tueh approaehes, h© reoomraended that the usual negativ© . 
reputing of safaty statieties, be refocused to etr@S8 th© 
p©"©4tiv© ©id© ©f ©numerating aeeidents prevented and 
prbtQction received. ' , ? . 

A progranf^similar to that recommended by charleswortii* 
.'^as' prepared by the California State Department of Education 
■'(1978)*. The document was designed to pnab^le administrators 
and teachers to develop a safety education program that 
conformed to state requirements. The Jiviide provided 
information 3*3 to the applicable laws*^nd regulations, " 
ficility and equipment requirements, and teacher liability^. 
Addit^^lly, it supplied a faci^ty safety inspection list 
and an outline of an industrial education safety instruction 
program. Similar informatto'n was compiled in Bro's (1979) 
handbook oh organization and administration of industrial 
arCi. • • . • 

In recognition of the industrial arts teacher's increasing 
vulnerability- to legal action, Kigin (1973) investigated the 
sources of, and remedies for;" teacher liability and a 
summary of related state regulations and o«urt cases,. 
While these are now d'ated, <-hey represented a significant 
point of .departure ' that should be updated continuously. Of 
approximately the same vintage as Kigin is -St. John's (1971) 
review of the status of legal requirements for eye 
protect^n in each state of the union. Related preventative 
concerns, but in this case referring to particulate ^ ^ 

contamination, were embodied in Worthing ton • s (1971) ^ ' 

article.. While exhaust equipment was found to reduce; 
air concamination , considerable differences in machine 
effectiveness were noted, "^Swere the effects of other 
factors than ventilation. 



SUMMARY 

The relatively small number of studies included in this 
area is surprising, considering the facility and equipment 
intensive aspects of industrial arts . The planning process 
was %among the better documented areas, for surely the 
size of investment represented by an industrial arts 
facility demands careful planning. Evaluative procedures 
and checksheets also were in evidence. However, in the 
abs'ence of any documentary research reports, we are left, to 
speculate as. to the supportabi 1 i t y of thesQ checksheets. 
liow are such lists validated? The relatively sm-all numboru 
of status studies that actually described the condition 
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and extent ©f K-12 In^jjetrlal arts faoilltl^e aXso is 
aurprisinf. in addiction, Qtandardizecl lists of ©q^ip,aa©nt 
war© not* found- in general us©."^ 

En terms ©f anticipatod, research , w© found raor© than the • 
©xp^cted^att^ntion cf^voted'to th© ©f foots of noise'. 
Conspicuously absent, however, WQre inveetigati^ons of tfe© 
©ffeets of supply' and, budget^ualltyj light,, color and air 
quality; laboratory arrangement; and the impact of equipment 
ou learning. Nor has the .identical element approach to 
laboratory .Equipment been subjected to experimental 
verification. / ' 

« 

Safety, as might be _©xpected , . received some attention but 

less than we w.ou,ld coneider appropriate. Fire and 

carcinogenic hazard status studies <#ere two untouched 

areas. Actual safety statistics and- incidents of agcid^nts ♦ . 

also were found to be absent in the literature. The / 

reviewer^' personal knowl^ge of a new system currently 

being implemented i"n New 'Jersey will allow educators to 

be alerted to 8u6h descriptions in the future.- However', with 

millions of youngsters participating in industrial arts • 

nationwide, the' absence of normative data seems professionally 

irresponsible. " . > 

It would not be fair to end this suAmary on such a negative 
point. A most positive resource to' the field must be 
mentioned. The NAITTE'a Aaaident F t event ion Manual » edited 
by strong (1975) , represented a, significant contribution 
to. the safety* in our prof'ession. The contributing .^thor's 
treatment of safet.y design, accident prevention, liglit, 
arrangement, equipm%}:, guarding, and other related matters 
compel o"ur attent ion TV-^e book should'^be mandatory .reading 
for, all. Iri* 
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. EVALUATION 



The studies on ©valuation we^e divided iflto major categories » 
the. development of tests/instruments, interaction analysis, 
program evaluation techniques, and the effects of evaluations, 
only studies with a major rather than incidental emphasis 
on evaluation we're inclul'ed. ^ 



TEST DEVELQPMENT • . *' ' 

Researehers reported efforts to develof) te.sts and fvaluative ^ 
instrumen-ts in the. areas of basic psychomotor skills, 
power/automotive mechanics^ drafting, and construction 
technology. Additionally, the most » difficult task of ^ 
instrumenting the concept of 'technological literacy was ^ 
begun by Shepherd (1978). A thoughtful exposition of 
criterion - referenced 'measurement , its development, uses 
and potential abuses was compiled by Day (1975) . 

Anderson (1970) sought to valid4te a battery, of power ^ 
performance tests to predict th^ job performance of blind 
students; essentially it was a test of their basic manipulative 
abilities. The' results validate^ the use of the battery 
as a success predictor for sheljbered workshop ta'sksi ^ 
however, the four tests did not .differ from existing Ipeed 
tests. , 

• 

Various approaches to power/auto mechanics were tried by 
Cooksey (1973) and Williams '( 1974) . Cooksey vali'dated 
a cognitive achievement test for students preparing for 
industrial a^rts teaching. rWilliams pursued the link 
between cognitive testing and Jjob performance by developing 
a paper' and pencil automotive mechanics achievement 
test that would substitute for performance testing. The 
results.^ndicated that on-the-job success.* could not be 
predicted, regardless of paper ^nd pencil test s\)ccess, 

* 

The general area of drafting served as the fra-nework for 
research by Biewald (1969) and Krantz (1970). Both sought' 
to demonstrate techniques that would predict the ability 
of students to solve visualization problems. Biewald, 
who developed a test of five basic ideas of orthograpHic . 
projections,, reported results from a national sample 
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that were highly favorable in teres of r^liabiXity (.93'), 
validity, suitability, ana ©quivaleno©. Less eoneLusiv© ; • 
finding© w^^® Veportoa in Kraritz ' s attempt to develop 
a design test to evaluate^ student ability to ©olv.e ^ 
problems visually, Intelleotually , and man.lpu|ativ©ly , 
using geometric forms. While- 6© foun^ .that the te^t' was abl© 
to predict college student grarf ©rmane® , th© t@'@t eontained 
an inconsieteney' with respect to the performance of upper 
ability students. 

As part of th© J.arge seal© lACP effort. Young (I'SeS) < 
developed a construction ^industry interest inventory. Tfe® - 
revised instrument was felt to be of^uie to counselors and 
job placement advisors. - Young pointed out -the feasibility ^ 
of developing an interest" inventory tha^, dealt with industrial 
technology through the incorporation of a manufacturing ^ 
scale . * ' . . . ' ' 

Recognition of the evoluti n of industrial artsUnto a 
more broadly based techno' gy is dealt with. in Shepherd's ■ 
(1978) investigation of tie's Experiential inventory. 
Shepherd's work establi an important. cornerstone in. 

the effort to measure a technological .literacy. However, 
he pointed out that considerably more developmental effprts 
were necessary. 

The potential value of a standardi<«ed industrial arts 
examination was not lost on! the . Educat^idnal Testing Service*; 
In the late 1960s, ETS developed a set. of • examinations 
labeled the cooperative industrial Arts Tests. [Notej A 
specimen set is included in the ERIC system, .1969.1 These- 
examinations provided for an individual . test for the subject 
areas of woods, metals, electricity/electronics, and- 
drawing, as well as one general industrial arts test.. While 
some norm^ have been reported, the standardization and 
validation of these tests have not been their strength. 

A more successful ETS' effort is reported byj Wasdy.ke in 
the AlAA's (1971-1973) pamphlet*, Foau8 on Undergraduate 
Teacher Education, Dealing with the industrial arts 
portion of the National Teacher's Examination Wasdyke 
briefly chronicled its development; In a companion ^ 
article, Dyrenfurth ,(AIAA, I971^t973) explored the 
possible impacts of this examination. Six years later, 
these authors deliberated the rirtionale and the professional 
control mechanism required for a ' standardized national 
'industrial arts examination (Dyrenfurth, 1979). 
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' • ' ' Beth LOGPP (1^*70) ana Fah^lahde^ (lf72). d^velojied inV^ra6UW ' 
. analysis Inetruaent^ fehat ^^io^^^ . ^^^^^J^ -«:'^t^^f 
. ' mna analyeis of teaohew behavior ia techi^ica,! ^f^Jii^i^f;- 

' . a^t 8 situations, Fahrlandfer used the Itf^^e^ seofff of ^ 
• . > voeatibnal education and prac>lcaX arts P'^Jf J^f. The ^ 
former^ s validity .ana usofuiirees w^ro eata^^^ . 
oriainal study as well as by Krufet (1971). Both Pahrlande.r s 
* . • and LoSpp' B tLhniqties demonstrated potential for analysing ' , 

. • • tsLhef Lhavior, idei^tif^ing its causes, ah4' f^a^acteri^ing ^ 
th© quality of observed interactions. the light of , 

• • til need fee establish the profession's benchmarks, Kruger'a • . 

study presented a particularl-y useful description of what, 
actually transpired between ..teachers ^nd students i« . 
> industrial arts settings. - 

. ^ • ' 

■•••••' ' - • . • • . ■ s 

^ PROGRAM EVALUATION , ' . ' • 

Program evalu/ation represented a compLetely f^^^®^®"^ . , ' 
. ' app?Icatipn of evaluation me.thodology than . 

.. -^f the preceding sectibns. ^f the studies ^J^^^^^^-^f 
. this category, three (Stangl, 1968, Burroughs, 197.0, 
• Warrick, lisi idehti,fied evaluative criteria for secondary, 
e. school Industrial arts programs. Borum (1^69) documented, 

the comprehena^ive evaluation of a single pretechnology 
. ' program. In addition to these developmental efforts-, 

• ihe Arizona State Department of Vocational E^uc.^^ion^< 19^^) 
provided>n .evaluation' checklist for. int^irmediate level 

• industrial arbs. Dyrenfurth (1970) , attempted a c^rlTtical 
evaluation of the University of Alberta's -indt^strial Arts 

'Research Program. The first-mentioned study is nof-^rthy 
becausfe its checklist embodied the evaluative areas of ^ ^ 
• curriculum, .prganization, instructior^i 'student evaluation,- 
equipment, materials, teacher qualification, and facility. 

• ' Dvrenfu'rth, on the other hand, attempted a multipronged ' ^ 

~ app;ro^ch' that combined ' interview , documentary, ' ■ 

■ anl analytical techniques to a departmental, research program. 

Each of- the. criteria development studies used essentially 
a similar methodology .of abstracting recommendations for 
the literature a^ntf revising and validating the tentative 
criteria. by means of a jury. In contrast to the Perspectives 

• ■ • of Burroughs and Stangl, Warrick used a jury representative 

of the national perspective. Both Bbrum and Stangl grouped 
their criteria into the areas of curriculum, physical . 
' facilities, and teacher preparation. /As a result of both 

i developmental procedures and trial applil^ations , each 
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^valuati^n of seeondairy sb^ool industriai programs. 
Additionally r.]Eti«. trial <app^ioatiQA« would se^m to provide 
.evaluative dd9oriptio98.,of ^the dta€as.of. ih:.austriai arts 
in south 'Dakota- <Btt»3f?«9i*^) and ^^loie^iao (Sta«gll. A , 
d'istinotlyf dif€«reitt »°^Aoiiiior«)a.ti9a apps'^ao^ <«^s^iBploya^ 
toy Borum^s «a8e stu'dy of the eyaluati'ont, of a siriiie^ ♦ , 

' pretaohnoXogy 'Ottrriou).UiB^ , Bmploying ^a Wide rWsp of 
data inpvfts, ^e presented an indepth dpcui&entat^on of the 
prutrdm uei'ng^an organizationa.l. framework • foy the^, analysis 
of innovations *that ^he attributed to. Miles. '*The 'St^dy , ' 
subsequent.^y was designed iri terms bf a^ format that would 
.be^ useful 'to 'guide the sohooUjifinoipals * decisions and 
actions. . ^"s^v^* ' ^ 

A different set of 'evalvfative approaches i's ^eserited by 
LOvelessl (1972) and bjT^bt^a' critiques of 'industrial arts* 
Tiigh schcrol programs 'conttfl4?6d in LocKette.'* *U973 > ACIATB 
•Yearbook. • Loveless, • for Example, identified 'student 
interest economic feasibility ,c and 'course nat(iire aS the 
kfey criteria ior p?ogr«un evaluation.' Haynie (1978) 
supported other effb'rts *ln^ program evaluation in l\i8. A'l-^A 
pr'esentation^ In doing so, he anal-y,ze(d seVera^ prominent 
existing models before .arriving at his view of. this 
process. Specifically', he pointed out th.e importance of ^ 
J.dentifying exactly what ^eeds to be evalt^ated, beiag cpit- 
effective,; and deyelopiVig mechanisms thkt will eneourage 
the use of evaluation data for program improvement. Nowhere 
is attention directed so much on* tliese and related^ issues 
as in .the accreditaticJn' process'. In^tended* as formative 
evaluation, this nationwide effort 'exists'/at publifc and 
private schools and postse«on4ary in-stitutions . In spite 
o^ impressiions that all versions of accreditation are 
ficing caref ul<Trty:utiny , little* or no .research involving 
industrial arts and accreditation cfime to our attention. ^ 
The most significant document was the §et of standards 
and guidelines for undergraduate^ teacher ejducatioh programs 
originally develpped by the AClAT^'s Accreditation Committee 
»(1973). Important because they represent s.tandard«s for 
quality' undergraduate programs,- the areas in which guidelines 
were developed arenas follow.at curriculum goals, specialty 
content, general studies, teaching and learning studies, 
practicum, resources and facilities', organization, faculty, 
student services, eval^uation, and. planning . 

Innovative programs also have generated ev^uation studies. 
Methodologically, some. ,of- |these were suspe-cK due to the 
inherent tendency 'Of •^pnoyators to focus on oyevelopment and 
implementation ratheit. tHati careful evaluati\^e\reSearch , The 
reader 'should note *that -the. aforeraentionedjy«jP was a 
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notable oxcseption. A^aitionally , the American induetry svs'teia 
also documontea^areful ©valuation prooedures (NeXso'n, lt©9) 
that deserve the scrutiny .of serious curriculmn researchers, 
we would note that it seems not entirely coincidental ^hat 
these, two projects involved the gxoateot critical mass of ^ 
support among innovative programs. ' . • 

EFfECTS OF EVALUATION 

Of th© seven studies in this category, five Were variations 
of meta-ev^luation , , that i's , the assessmept of evaluation . 
itself. Each of the five used a comparative approach in- • ^ 
which" two techniques (dichotorodus .ends*" of an evaluatjive ^ 
methodology) were investigated as' to theij: differential 
effects. All but one (Landecker, 1969) dealt with <iollege 
level students and only one, Campbell (1976), provide'd a 
synthtesis of grading practice research. 

Test difficulty was investigated in a power mechanics course 
by Daines (1968). Gains associated with low difficulty 
testing were significantly higher. This approach also 
was demonstrate^ to be effective in terms of high ability 
students. Low abilit^^roups did not ^record significant 
differences attributable to test difficulty, ' Lyons' (1969) 
study of the effect of conceptual emphasis indicated that 
this variable did npt s.ignlf icantly... manifest itself on ^ 
posttest achievement in electronics. A study of similar 
nonequivalent control group design by DeLajira (1974) 
explored the achievement and attitudinal ' effects of criterion- 
referenced, as compared to norm-referenced, measurement., The 
study concluded that criterion-referenced measurement 
techniques were superior in terms of student .achievement of ^ 
objective^. .Beyond the similarities of A vevaua B 
comparison methodology, the studies by Daines", Lyons, / 
and DeLaui*^ all investigated student attitude towards the . ^ 
evaluative variable. Despite the variability of the • ' 
effects of , the iTidependent variables, it must be noted that 
none of the studies reported a student attitudinal variation 
attributable to test differences. 

\ 

Holland's (1973) comparison of 'the effect of the insertion of- 
evaluative items into instructional audiovisual programs, 
however, resulted in attitudinal differences in favor pf ' 
th^ir incorporation. While pferformance also' was significantly 
higher (4.. 7 percent) for groups taught with such items 
• included,' retention was not systematically affec-Ced. A 
study to investigate the effects of delayed-response learning 
guides, as contrasted to immediate-response teaching tests, 
was conducted by Landecker (1960). 'Both experimental methods 



resulted in eignlficant " achievement ^ains over a contrpT^^ , " 
method of conventional instruction. Attitude^ fep<»rt©d 
by the students, however ,* generally favored the learning' ,* 
guides. • > . 

Coropetency-baaed teacher educatic»n was the focufe in Branch's 
(1974) corapariaon of student-managed and faculty-managed 
assessment. specif icallye ,she sought to assess the validity 
of each technique as appliedNto mjfecroteachirvq perf o'rmances « 
While some conflicting resu-Tts surfaced,^ the ,reseiircher 
tentatively accepted the hypothesis that »8tud)ant-p^er , 
panels can assess micrQteaching competencies as validly as 
faculty. ' ' -s 

In a study that approacHed the test characteristic-^ef f ect ^ 
linkage' from a unique perspective, Lawson (197^3) investigated 
the test preference of under'graduate industrial arts majorS. 
He sought to determine whether there waj a relationship 
between the emphasis .of teacher education programs i"- > ^ 

(traditional vevsue contemporary) and a gradfuate's prefere|ic© 
for staijdardized achi«vemenit itemsv of equivalent emphasis. . 
ETS'f Cooperative industrial Arts Tests and the lACP 
Achievement Tests served as' sources for both serft'S of items.. • 
While some mixed results were reported, the researcher ' 
reported the dxisterjce of a direct relationship, between 
■program emphasis and que'stion preferei^ce. IH ..general , 
however, respondents who indicated career goals a-t the 
jujiior high school levej.^ rated the contemporary content 
higher. / 

Y . . > 

9 

Sl/MMARY * . -J A' ' 

C6nsidera,ble strength^ w'As evidenced in the field's attention 
t^.pfp^ram evaluation. Considering the evolutionary stage 
we are^n, this cepresentecU a commendable characteristic. 
Another relative stregngth was the developm'eiU: of suit«i>le 
interaction analysis systems. Together theVe areas 

' represented both macro an'd micro-focused a^ejition to 

.quality that is vitally necpssaily to effective solution. ' 
Unfortunately, however, despite collections such as the AIAA' 
speciar iss*ue of Man/SGoiety /Technology (197<4) , there is 
not yet a critical mass 'of evaluation research. The lack • 
of standardized tests to measi^e achievement;*of any of 
industrial arts' key ,^ob^ ect ives is noticeabl^." F^r ''example , 

.where ''are the tests to substantiate industrial arts'- •* 
contribution to avocational education , career\ education , 
technological literacy, consumer education, indiast^ial 
understanding,, and basic, skills? Have procedures for such 

' affective and attitudinal character j,'Stics as teacher* 



s 



- 100 ■ 1 



4 



commitment bden developed? Dasplte the.^iBtenc© J^'^^^^.' 
vSry ihteseeting studies, we h^ve observTd a irathe.r fragitfented 
^ aftd'^ a(i' f 0^ approach to evaluation. 
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TiACHER EDUCATION f 



Depending on one's Viewpoint, the number of reporUiPd 
research studies, on teacher education niay be, interpreted 
with varying" degrees of desirability t On one hand, it is 
a icharacteristic of a true profession to 'strive . % ♦improve 
practifce through R and D. . However, contrasting x^ews 
exist. Perhaps these views are best stated by these question 
WJiy i,s there a predominance of college ;Xevel studies? Why 
are tifiere not more studies of practice at th-e K to 12 
V levels? Such considerations seem worthy of the attention 
^of those who. initiate , guide , and conduct research in this 
area. " . ' 

The large number of. studies in Ihis ^section necessitated ^ 
the use of a systematic structure irt order^to deal with 
their, commonalities. 'One .such .system is presented in Ray 
and Streichler's (197li ACIATE Yearbook. ^ However, instead 
of their goal, content ,^and method approach, the r'eviewers 
chose to u^e a somewhat arbitrary organization corresponding 
'to the chronological sequence- of progress through teacher 
education. This is outlined below: ♦ 



Recruitment 



1 

Organization and Administration 
Undergraduate Programs 
Student Teaching 
Graduate ^Programs^ 



Program .Evaiual^ons 
First Year Teachers 
Inservice Education 



REC^RUITMENT 



Until ""recently , the prof ession has not shown great concern 
gatding numbers of students toreparing to enter it. Perhap 
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feSia wa.3 da© to a f avprabl© supply, and demand \&tio or . ° , 
Secaus^ its attetition was, in fact, concentrated on matters 
of quality. With the rising number of states reporting 
teacher shortages*" and the increasingHAompetition for students, 
recruitment is -recei^^ing greatir attc^ntion. Lafcson (19^9) 
s6licited' the. opinions of ^teacher. educators to determine 
tthe variables that- h^ve the greatest influence o'n recruiting 
prospective industrial arts teachers i.\ electronics. The 
only significant predictor was found to be the overall 
number of industrial arts iftai^rs in teacher education-. < 
Therefore, in order to 'increase thfe' number of p^^ospectiv.e 
electronics 'teachers industrial arts departments were .advised 
to increase their overall enrollmd4it. In addressing the 
"within department" attractiveness of electronics, Larson 
pointed to the desirability of projects and an accompanying 
emphasis on current technology as a prime motivational area. 

Jenkins (1975)Vstudied-.the role of industrial arts teachers 
in the recruitment of jtrospective teachers. The study also 
provided current information describing the general influences 
bn student enrol Iment , as industrial ,^ir1?s majors. In order 
of .decreasing influence , ^.people of importance to Industrial 
education .enrollees were par-ents or relatives, student peers, 
teachers, industrial J3epr^ntati>ie& , and counselors. . For 
those who had industrial, afts in h>Lgh school, the industrial , 
arts in^fet^^ctor was 1;he most* influential person. 

Chen's M9?7)"study of- university graduates revealed an 
alternate -set of infl'ii^ences t^at differentiated between 
type o^ en-rollee. For those who transferred from within 
the university, counseling center input and interviews with 
industrial arts faculty and friends wer-e the most important 
influences. For' those .who transferred from other institutions, 
the last two of the preceding items were most important. For 
freshm,an entry students , high school industrial arts teachers 
and Wurses .were the prime influences. 

0- . * , ■ ■ • 

Since Larson earlier noted that approximately half of the 

• industrial feducation majors entered college in a curriculum 
other than industrial arts^ and one quarter made the decision 
to pursue inclustriar arts at the rnd of their freshman year, 
Chen's insights are particularly valuable. Larson summarized 
the mos^t effective recruitment practices as follows: the 
encoura^geme^t of hobbies related to industrial education, j 
and participation in industrial arts fairs and contests. 
Despite vLarson' s findings, it seemed obvious that at some 
time other techniques wi,ll have Vto be employed. The use of 

, slide-tapes for recruiting ^as researched by Eversoll (1971). 
'His pz'ograms preseoted occupational information relevant to 
a career in teaching industrial arts. The data indicated 
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is„±^\.8^ide-tdpos e^B be ueed tp' altor attitudes and transmit 
knowledge of indikf^rial, arte teaching %6 students. It 
also indicated' tl^t the technique was mord, effective without 
•distract©^ built into the progr^jn. In another media sfeudy, 
Weir (1970t .evaluated the recruiting effectiveness of two 
alternative forms of printed devices* While the measured 
effect, as Well as the betweeh-treatment differences in 
effect, vere small ,' Weir recommended a newsletter recruitment 
format. In contrast to weir • s , delimited study, Foley's 
(1967) national i urvey asked 444 college students and 
dopartment cliairmen to identify, tlie most effective recruiting 
practices, including contracts with industrial arts teachers, 
high sdhool visits by faculty, earner days, project 
contests, and contacts witlajcaunselor s.. Foley's handbook 
also listed some of the realons for choosing an industrial arts 
major, e.g., personal enjoyment of such acljivities, 
satisfaction from teaching, contribution to students, , , 

\ enjoyment of youth, fringe benefits, and . employment conditions. 
Since twelve years have elapsed since this study, a \ 
replication . would be useful. ^ 

The study of the relationship's between various characteristics 
and ultimate success in industrial edu'cation is, of course, 
related to recruitment. investigations by McWethy (1973), 
Rilbourne (1971), Griffin (1970), and Wargo (1968) pursued 
this topic. ^he former determined the effects of high 
school size and course program on college success. While 
results did no^ support high school size as 'a' significant 
factor related to success the number of high school semesters 
of industrial, education demonstrated the 'expected positive '» 
relationship., McWethy a^So identified the frequency of, 
student major change as being negatively related to overall 
success but of little r ela.tionship to industrial education 
^GPA. .Kilbourne '"^^ study of* high-risk students , as identified . 
by admissions per^^nnel, conoJ.uded that most will, become 
relative^ly successful and that they typically reported 
satisfaction with the value of their college ex^rience. 

Griffin's examination of the relationshij>s between high 
school courses and achievement in iijdustrial arts teacher 
education su'rfaced some unexpected correlations, for 
example, an inverse link between thd ncmber of higti school 
industrial arts courses taken and ceacher education CPAs. 
A positive relationship also was identified between 
mathematics ahd industrial arts grades for high and medium 
ability .students and a n.egative one for low , ability students. 

Employing an analytical orientation more tha'jn a recruitment 
one, Wargo studied the • re,lat ionships between undergraduate \i 
attitudes and their achievement or ieiS'tation . He found that 
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industrial arts students with on© or 'more ye^ra of worJc 
experience were significantly more orientQd towards lack, 
control, and effort than acceptanee and ability. Students 
with higher CPAs w^re more oariented toward effort l^han luck. 

Sex equity concern^s also' contributecl t^ the . increasirtg 
attentic- on recruitment. Baron (1974) » Aagaard;. (1975) , and 
Kane et al. (1976) each discussed female recruitment. Th©?e 
studies have been described in the sect^o^^ human resources- 

population demographics and their • effects on industrial 

arts wexe explored in the • Mississippi' Valley Conference's 

19'7a meeting. Stephens (.19,78) summarized some rather 

startling and far-ranging statistics; Conley '(1978) outlined- ^ 

teacher education faculty implications and the findings, 

of a related 'survey; and Goetz U978) presented recommendations 

for the retention of industrial .arts preservi<re teachers. 

Certification is a major prof egtsional concern related to , V ' 
recruitment. McCle'an and Nagel ..addressed it in their 1973 '. 
Mississippi Vally Conference Assignments. The former outlin,ed 
differences in certification between industrial arts and 
vocat.iVji*l-ind'ustrlal teachers; th^ latter broached, the . 
issue' of^^state, yersus national cer.tif iMftion stan<^rds. With 
•industrial .arts ' increasing yCah^jSJ^^th state, vocational „ . 
edUcatioji ''departments andyi^h the -increasingly evident 
industrial art^ teacher shortage, these topi.cs are urgent 
professional concerns, if .we aVe t.9 " .maintain quality and 
Identity. .' ■ ^ 

Quality also was- the concern of Feirer and Lindbeck (1971) 
in their de.scription of partnership possibilities between 
two- and foUr-year institutions in t^e preparation of 
industrial educat.ix>n teachers. Two articulation schemes, 
the p^artnership and the pyramid models,/ were advanced. The 
former involved joint advanfced planning' of insitutional 
contributions to an overall program. I^e pyramid program, 
in contrast, simply capped a two-year t^hnical associate 
degree with an additional two-years of professional and 
academic^i6P&%irses as necessary. Dean and Lathrop (1971) 
also provided a perspective, based largely on • 
the California ^xper^-ence, on the preceding topic of 
articulation. In fact, they extended the discussion to 
xnvol4/e guidelines fo^ an overall state system of articulation. 
Eddy (1971), Littrell (1971), and Atteberry (1971) shared 
further points on these issues. 
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OEQANI^ATION 6 ADMINISTRATION '1 ' 

Mor© than any' other document, the National Status Study of ^ •. 
industrial Arts Teacher Education (Chaplin/ACIATE/NAITTE 1972 
and lf74) provide-d an analytical overviaw of the profession's 
rejuvenation vehicle. In order to do th4t extremely 
comprehensive document justice and to provide the best ' *" 
picture of our profession's teacher education component, 
the reader is encouraged to consult the original report, 
available from AIAA, NAITTE, or ERIC. 

Despite the fact that r.eadership of teacher education typically 
is , considered a hallmark, of success in the higher education 
careey ladder, few studies dealt with -this topic. These \ 
ranged frojfi studies of artic-uf^tion among programs (^irksTn, 
1969) to those dealing with-? personnel (Brenc.kle, 1968; * 
Ward, 1974). • In order to develop "guidelines to .assist, 
transfer students, Dirksen ana^y^ed linkages between two 
year and foul year colleges. He determined that— two year\. 
collegep limit**, industrial arts programs and that both 
two and four year . colleges would be more effective if they 
were to engage in joint planning, counseling, area school 
linkages, and exchange visits. Two year collegje, offerings 
of four six-hour industrial arts area blocks of study were 
recommended, as was the publ ishincH^o'fvIisJLS^^f courses 
acceptable .toward transfer into four year in^strial arts 
major programs. ^ | " , 

Personnel concerns served. as the foeus of bo^^ Brenckle^s and , 
Ward's studies. The former surveyed state directors in order 
to identify standar;ds used"^n the .selection of. industrial 
educatioti instructors for'the junior college. He found that 
vocational certification standards as well as the basic 
core of terminology varied greatly among states; the latter 
varied particularly among state departments, jj^nior colleges, 
and four year teacher training institutions. Thiss^^vari ability 
certainly must make the task of providing and placing 
junior college instructors an urgent need identified by 
Brenckle, more difficult. An additional relevant finding 
was that industrial arts teacher preparation was a'n acceptable, 
qualification for junior college instructional positions, 
providing such candidates had the job experience required 
for state vocational education certification-. A different 
approach was employed by Ward (1974) in his efforts at 
developing a profile of the characteristics of industrial 
teacher education personnel employed by traditionally 
black institutions. Well documented in terms of descriptive 
statistics, the faculty was described as 98 percent male 
with low mobility outside of the -etsuthern geographic region? 
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ab\!>to*at©s wor© held by 19 percent, master's by 72 p^^f^^l' 
bachelor's degrees by 6 p©r9ent and 3 percent .were /without 



Russell's 1978 Mississippi Valley Conference preeenta^tion , 
f excused pn personnel aspeo|;8 of teacher education. His 
presentation Vprovided a thoughtful review of the literature s , 
recommendations f or.^workshops and seminars, mini-sabbaticals, 
retreats,"- media centers, peer-evaluatiori, student evaluation, 
task reassignment, conference attendance, and >work experience. 

The impetus for individual professional development effbrt 
often is thought to result, appropriately, from 'a va^ety 
of faculty evaluation techniques. Swans^n' & Sisson (1971) 
described an appraisal system- that not only integrate* 
student, faculty, and chairman ratings into an effective 
whole but- that subsequently documented an open and viable 
method of using the results to guide salary, promotion, 
and retention decisions. Of course, this provocative . 
system, as with all other forms of evaluation does evoke 
,8ome crucial issues (e.g., Fentress fi swansoi^ %75) 
which while they may temporarily be resolved^- at 1 given ^ 
institution are still a long wa^ fr.ora universal acceptance. 

UNDERGRADUATE PROGRAMS^ 
Descriptions 

The AIAA (1971-197^ b, i) publishe^d two booklets, Fo^JWfl on 
Change in Teacher Eduoation and FoQua &n Undergraduate 
Teacher Eduaation that contained individual treatments of 
a crossection of topics related to industrial arts teacher 
education. program strengths and weaknesses, internships, 
the National Teachers' Examination, implementation of 
change, and departmental profiles were treated by the various 
■ authors. However, despite these cotnplilations , descriptive- 
approaches characterized the bulk of the studies that 
pertained to undergraduate progralns. Most represented 
single investigations of a topic v^ith only "open education 
pursued by, more than one 'researcher.,- 

Betts (1975) determined the extent* and method of implem'entat ion 
of selected innovative industrial arts programs. His 
\ respondents indicated that the lACP was the most widely 
implemented (55 percent) and the American Industry Project 
followed with 14 percent. He a-lso indicated that contemporary 
teacher education programs centered on materials and processes, 
graphic communication, and power and energy. Due to his 
finding that innovative program,s were used primarily for 
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exposure purposes / and. then onl^ tor relatively small 
awounts of time, h© concluded that there has not been 
extensive utilJ|zation of auqh programs in undergraduate 
teacher implevrk'ntation. 

Th® results of a major'team effort, headed by Rudisill 
(1974) , toward assembling an innovative industrial arts 
teacher education program were contained in am AVA presentation 
Of special i''n\erest is, the creative synthesis of essential 
facility, curricula, and methodological innovations in 
a manner that mutually reinforced each. It 'seems clear 
that at least this one Institution (Uhiversity of Northern 
Iowa) achieved the implementation that Betts identified 
4S la-cking. 

A unique fellowship program at West Virginia University 
resulted in developing a program that its proponents^ claimect 
should be the target of our nation's premier institutiqas. 
In Industrial Arts Teacher Eduoation Fellowehip Program in 
fhe Technologiea : 1969-1970, the fellow proposed not only 
a rationale and strlicture of a model program for the education 
of teacher-scholars in technplogy, but 'they also pr'esented 
a model of technology as a base for industrial arts teacher , 
education. The model's various ' components included the 
general cul turat^ core , technology core, professional 
preparation, multidiaciplinary ^ thSrusts , and -learning 
center efforts. More visionary than most, the model presented 
by Devore and his colleague served the profession by 
illuminatl.ng one of our alternative futures. Readers are 
advised to regard it in this light rather than a blueprint 
for implementation. 

Trott (1978) conducted a unique nationwide investigation of 
industrial arts teacher edu'cation. His respondents, AIAA 
Teacher of the Year award -recipients , were abked to identify 
common teacher .education patterns, comment on the adequacy of 
preparation , -^rate the importance of teacher education 
"^components, and comment on student teacher preparation. 
Trott also noted what should be a highly challenging 
finding to our profession, namely, that there were several 
areas, of und.ergradua4:e teacher education that were 
inconsistent with the demands of employment. Despite this, 
most components were rated as very important. The data 
also indicated that student teacher performance was somewhat 
marginal. * 

Open education was first explored by Zurbuch (1973) in 
his study of the acceptance it received by industrial arts 
teacher educators. Subsequently, Rumble (1975) dfeveloped a 
teacher education guide that had applicability to industrial 
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arts. The historical and documentary apiJroach by Zurbuch 
was particularly interesting in that; contrary to the 
relatively recent emergence of the concept, industrial arts 
teadher educators were found to have held such views for . 
some time. Zurbuch concluded -that industrial ar^ is best' 
when conten* is drawn from technology aijd its methodolog^y from 
open education. This view seemed to be accepted by Rifmble, 
as, attested by the development of a course designed to aid 
the implementation of open education concepts by- industrial 
arts teachers. This course, developed out of a syste'roatic 
literature review anjl by interviews and . surveys ,^ incorporated 
the essential findings of his developmental efforts. As 
such, it was based 'on incorporating ijidustr ial . arts ihto 
the elementary school- open education claf«sroomSj and^ their • 
use of the widest ^ariety of material's and activity. 
Emphasis, however, w§s placed on the technologies concerned 
with manufacturing and a thematic approa^ch was recommended. 
♦A comprehensive, synthesijs of the open access curriculum, 
as well as many of the points raised by Zurbuch and Rumblfe 
also was presented in Anderson's (1978) ACIATE Y63^rbook. 

A nationwide survey of industrial arts teacher education 
program use of microteaching was conducted by Cattle (1974) . 
The returns indicated that only 56 percent utilized the 
technique\ that the majority using it were in methods courses,, 
and that respondents indicated microteachi'na was an important 
phase of preparatory programs. Typical microteaching episodes 
involved the presentation of a live or videotaped model (most 
often "a demonstration) , a recording of a student- delivered 
microlesson with 12 peers, afnd su.bse.quent critiques by 
the student teachers, college supervisors, and ".pupil" 
peers.* In some cases, students actually followed through 
on such critiq\ies. A related, 'but more bro'adly designed, 
study was conducted by Frye (1971). He surveyed teacher 
education to identify the use of innovative instru'ii-tional 
methods. His data characterized the profession as rather 
conservative vfith only the "innovations" of yide^otape 
usage, microteaching, early field experience, and interaction 
analysis showing substantial u^e. He justifiably recommended 
that more emphasis should be placed on these and other 
innovations. 

Also using a nationwide sample of industrial ^ art s teacher 
educators, Beed (1970) established guidelines for industry- 
teacher education internships. • These guidelines s^ibsequently 
were rated by a sample of industry. Recommerfdat ions for 
such guidelines included evaluation based on a combination 
of letter grades and narrative statements by both 'school 
coordinators and industrial supervisors, re^gular seminars 
conducted by coordinators and supervisors , 'regular reports by 
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ititerns to both parties, and regular visits of interns by tha 
•scKool coordinator. " • ' ' . 

Other form© of industry education cooj)eration were- described 
by Parks .'<i969) . From responses to a nationwide survey . 
of college industrial education department chfEirpfersonp , 
twelve methods were s'eleeted 'for indepth analysis. . In 
terms of' racency and depth, the gap. between knowledge and ^ ^ 
skill taught, by teacher ' education depa^^tments ' and those 
possessed by ^ industrial worketf^ .was noted. Fp^^^unateay , 
he also discerned a cooperative* altitude on the pa'rt of 
industry as'-well as student belief that such effort 
(particularly the associated written work) wa^useful. 
Administrators pointed out • the' dif f iculties of staffing , ^ 
and the* necessary released time fs their major problem with ^ < 
%he approacl^*. . , . * 

StiVl another link between industry and« higher eaucation' is 
re^Vesented by the implementation of industrial technology 
p^grams by -many existing industrial education/arts» departments . 
^Robinson (1973) documented the rise of. such programs and, 
♦additionally, sought to clarify the«qoncept o-f- industrial , 
'techhology. The l-ktter phase was^uided by a nine- 
member panel of experts, and * resulted in positing what 
Robinson termed a mature model industrial technology program 
without specialization. . 

^ . \ 

• ^ V 
Competencies , • . «' 

Competencies and <iompetency-based iastruction were addresse^. 

by many researchers in whaf amounted to a significant 

proportion of the profession's response to the imperatives 

of accountability. 'Popovich <1973);, Ashcom (1974), and 

Sipei (1975) developed and validated various 'lists of , 

competencies and Corwell. (1975) developed^ mater ials to 

translate an introductory teacher education ^courpe into 

a competency-based mode. Of these studies, Ashcom's . , 

represented an exhaust ive , chronicling and documentation of 

a large §cale project in Pennsylvania to produce an Inventory 

of generic entry levjel teacher competencies. AAlthough. 

not directly rellted <-to industrial arts the focus on generic / 

competencies argued for its inclusion in this review.. 

Reader*, witri a direct interest are advised to see^ Koble s (1977 ) 

report on the extensic^ of the study to industrial arts.' 

Popovitfh's validaticn of * vocatio«ial and applied -arts teacher 

competencies, or Sipe's identification of c6mpetencies ^ 

needed by vocational educators who teach tj;ie hand laapped . .. 

The reports by S. Brooks (1974), the industrial^ Teacher^ 

Education Competency Study CommiLttee at the UT:iiversity of 
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Wisconsift-Stout, Bensen,, al. , (1974 ., J^^/^^o,? « «nd ' 

State industrial Arts Trial Certification Prp.ject ^i^J.f'^/^^f 
b) provided additio«<a^ reaources. A compilation of these and 
other related ef f ©rtff-were presented in 'the ACIATE yearbook 
on competency^-baBQd indus-trial arts teacher education 
(Brueckroan and Brooks, 1977 !- . , . - 

Koble's listing of specific industrial arts teacher ' 
compefencies in each of the four cluster, ar^as of industrial . 
materials, power technology, visual communications , ^and 
professional concerns deserved careful attentipn. • Miller s 
(1971)' united States and Cana'di«an survey of, f^hctional 
competencies,, Maley's (1978) inventory of appropriate 
Jndustrial-^arts teacher behavior fnd/or skills ,^ and the 
pknnsylvania» project together constJtuted a substantial, . ; 
basis for consensus on what- teacher education pjfograms ^ 
oulht to be str^ino for. * Miller found close agreement', 
botwien educatorkand supervisors on the importance of ^ 
functional competencies. Of these, personal qualities and 
behavioral characteristics were rated of primary importance, 
competencies pe^aiaS^g to J:eaching methods were ranked over 
course content dt?id 'Information . Maley's report >li8tad. 
the capabilities- essential to teaching ijidustrial arts . 
but did not attem^.t to prioritize them,. Instead he suggested 
use of the inventory for planning indust^rial arts teacher, 
inservice., self -evaluation ,. and teacher -education program 
and course restructuring efforts. Mh\q these lines, ' « - 
Miller's recommendations s^hould be most^ carefully noted, namely 
that teacher edvcato.rs develop valfd entry techniques - ^ 
related'to necessary outcome cpmpetenci^es . §■ 

Professional aspects of the industrial arts teacher 'S" 
arsenal of competencies . were cataloged in detail by the ^ 
committee at the University of wisc?ons in-Stout . Brooks • 
(1974), in his overview of the New York State industrial 
Arts TTiai certification Project, identified' the overall 
instructional competencies required of teabhers, rated 
by 1524 industrial arts teachers. The- top four overallr 
comp^tencies were: to stimulate and maintain student 
interest, to per f ortn, bas ic manipulative skills, to proy-ide - 
act-ivities which allo'w students to develop creative abilities, 
and to develop and use a variety of instru<?^tional materials. 
In related works, the project released detailed lists of 
technical competencies *f or the junior high ^chpol level,, 
including forest products', ceramics, graphic arts ,^ electricity , 
manufacturing, ^^awing', and for the senior high school 
level plastics, technical drawing, forest products, 
•power technology, metals technology, and^elegtronics . 
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Atsteiitiori also should be given to Poppvioh's results (W3) 
whieh i5,©pqrtQd no dif f er©%tia,tion between eiompetencies , 
*t.©quited 6y. lisidust^ial education teachers ©f vocational 
oourses ' as ^contrasted to those whose programs were exploratory 
in nature. -This fi^din^ would tend to. support the evolution 
©f eofflprfehen8iv^V» all' service atea^ progtaas of vocational 
'teacher educatJLcn that include industrial arts. Another 
♦significant ftfnd*ing= 'was that the identif^-'ed competencies 
were used to, similar degrees by teachers of varying years ' 
»of experience. Somewhat • parallel to these findings, with ^ ^ 
respect to the. similar, nature of vocational andSgjjpldiratory ; 
teacher comptet«ncieS| was Sipes*. conclusion 'th»t voeatikon'Sl and 
speoial ' educators .ranked model teacher'' competencies in a 
similar fashion. Overall* however, despite this congruence, 
Sipes (1975) concluded , that vocational eAucaiors were found 
tp tend toward subject orientations as contrasted to the 
student orientation of Special education teachers^ 

Ah ef£"e.etive summary of the ef forts *'towar4 competency-based 
teacher ed)ication is. provided by Brueckftan and Books' (1.977) \ 
overview in the ACIATR Yearbook, Comp&tenoy,~ha8ed ' Indukivial 
A)pt8 T3aohei> Eduoation, The sections on the foundations of 
CBTE, affective aspects, measuring competencies, preservi-ce 
and inservice implementations, and the imperatives generated 
by CBTE 'address the major i^ssues of this new thrust.' ^ . 

We canKpt,. however, totally disregard the impression that 
competency Identification processes invariably^lose the 
Vital aspects that malte g6od teachers a 8ynepg^etiQ product 
of thWir individual competencies, as , contrasted to an 
arithmetic sum oi these same competencies. jStadt and Kenneke 
(1970) in an ACIATE monograph, Teaohev Competenoies for the 
Cybernated. Age, seemed to embody this concern in their work, 
tontrary to the implications of its title, the monograph 
contained no catalog of delineatj,ed competencies. Instead, 
competencies we^e- addressed in terms of appropriate responses 
to 'technological impacts on man and society and by presenting 
•some desirable characteristics of a teacher education program. 



STUDEK.'.' TEACHING . 

• • • • I 

Surprisirtgly , only two dissertations dir'ectly treating 
student teaching su^rfaced. T'hey were Poleszak's (1964) 
comparison of the expected and actual outcomes of student 
teaching arid M'cCrystal ' s' (1973) study of the role of 
cooperating teachers. The former study verified the 
cooperating teachers' pi^Aotal role throughout the experience, 
a role that was analyzed further by McCrystal. The latter 
study developed a matrix descriptive of cooperating teacher . 
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• tolea as viewed by college supervisoSrs , student teachers, 
' <in*-tlie cooperating teachers themselves. A detailed 

analysis of specific student teacher events, activities, 
% ahd decisions was presented according, to a normative-deviant 
, classification sche&e* . 

Concerned with. identifying necessary student teacher 
• cfompetencies, "copeland and Bame (19^9) also conducted a 
, na«-ional Delphi study to this end. Thf detailed list ^f 
competencies that .resulted promises to be of great use in 
. evaluating student teachers.' Miller's (1968) report on 
t student teacher supervision via video tape also provided 
■ another unique .idea, namely that of interaction analysis of . 
the taped^segment. Because of the techniques' objectivity, 
it was fi^\|nd 'that student teachers tended to accept 
constructive criticism more readily. ^ . . 



» 

- • . . \ 
-GRADUATE. PROGRA»S. 



aavinM3?968)' surveyed industrial arts department chairpersons 
dians, sciiool supervisors of industrial arts, and industrial, 
arts teachers in order td ascertain the desirable 
character istics of mastery's degree programs. Th^v major 
finding was that such programs should emphasize ^e development 
of teaching prof icfency 'in industrial arts and it should 
include both technical and professional courses. The courses 
should comprise at least one-half of the master's P^^ram. 
More recently, a carefully conducted needs assessment approach 
to the revision of a master's degree prograjn was documented 
by Bak'er and Mayer (1978) . Their findings supported Gavin s, 
with the add'itior of a perceived need, in the. career 
education-related aspects of industrial arts. . 

Wright (1973 b) presented an introduction to a series of 
studies designed to lead l|o a revamped Industrial education 
master's degree program ai-the TJniversit> of Wisconsin- 
StotitJ-. The result was a generalizable model for the t 
professional aspects of master's degree programs.. 'In contrast, 
Barella (1975; 1976) employed follow-up methodology to 
evaluate graduate opinion of an assistant ship-mas ters 
degree combined program. The ifespoTident s indicated general 
satisfaction .with their ^jSiperience , although they noted the ^ 
lack .of provision for planned teaching experience. Considered 
of mast benefit to career development was-' the opportunity , 
for professional association with the ^a>ult]|. Respondents al so 
emphasized' the desirability of a writterf mission statemen-t 
specifying the functions and oi>jectives of the master s 
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degree program. .1 ^ - 

Invoived at maeter^s 'and doctoral levels, graduate atssisjiants 
" plajfed a eignif leant *r.ole, particularly in- teaching. The' ^ 
characteristics of such efforts were reported'by Gurbach and • , . 
Harris (1973). While invostigatirtf the problems associated 
with graduate assistants^, the study also presented a 
positive picture of how the requirements and^ ctfllegial * 
acceptance contributed to anticipated careeifb of the X , 
assistants. To increase the accessibility of such graduate 
assistantships, the New Jersey Industrial Arts College, 
Student Association (1979) surveyed, and publisj^ed the.' 
location, requirements, and characteristics of assistantships . 

available 'in the nation. - ; 

* 

At the doctoral level, Nielsen (1969) prepared a comparative^ 
'analysis of industrial education programs including, industrial 
arts, trade and industrial, 'and ind-ustrial-technidal edvtcation. 
He reported that. the differences th£^ existed in the scop6 of 
industrial education at «the doctoral level were not . so . <P 
prdnounc6d,*°2)et:ween industrial arts, trade and industrial, 
and i-nduStrial-technical' educati^on as they were witfeiw* areas . 
*He reported a simH^arity Of curriouAum patterns', as wel^ 
a? freedom to build programs on the basis o*f ind^idual % ^ 
neei^'. . The traditional di'ff ere'Ace between -ph. D ^Ind Ed . D . f 
programs, the JLanguage requirement, was repo«rted tb be / 
modified, by a substitution of other proficiencies. Almost 
< all .admission processes involved standardised tests;. « , 
however, responses indicated that the use of test scores 
varied .widely, xiu (1975) aide researched doctoral 
programs with the intent of establishing a list -of professionals 
at that level. He surveyed undergraduate, graduate, and 
administrative faculty. Extensive agreement on the list ^ 
was established; a central core of the 'thirteen most h.ighly' 
^ and consistently rated competencies was developed. 

In summary, the, reader should become familiar With tw<^ 
comprehensive treatments, of graduate educatiort:*^ AIAA's 
(1971-1973 h> Foeue on Teaaher Education Graduate Programa 
and ACIATE's (1974) monograph, Graduate Programs in Industrial 
Education. These documents contained treatments of graduate 
•program objectives, specific reviews of program characteristics, 
and €he like. The ACIATE's monograph also included a review 
of research on graduate education, a status report-* of 
graduate programs, and Poor*s insightful approach to 
humanizing graduate schools. That concept was implicit in 
Wright's (1976) item on improving graduate education an4 
Di^renfurth and Miller's (1979) presentation of puttii^g 
purpose into' nonclaas experiences of graduate students. They 
documented the profession's views that graduate education 
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involve© more than the mere transmission Of skills and • 
knowledge. Role models, aspirations, and Interpersonal 
infiuences are crucial ©oncomita&ts in the process. 

PROQRAM. BVALUATlOj£ 

The profession's commendable self-scrutiny is seen in' a J 
number of evaluative studies. I^ost dealt with undergraduate 
programs and a smaller number with graduate programs 



Undergraduate studies 



9 ^ 



Pollow-up surveys of 'baccalaureate' students was the- central 
focus o?'studie; by Lindall (1^68), winters (1970), Edwards 
U971), ROSS and Steward (1977),, Weiner (1971), Hein .U969) 
innis U971), La-rkin -(1977) , a^d GifforS (1970) . Conventional. 
questionnaiU methodology was used primarily, although. Gif ford 
took the further step of. seeking administrator input o^ a ^ 
systematic basis. Typically, the studies surveyed all ' 
baccalaureate or in some qases, P?«tbaccalaureate graduates 
of various institutiWs. Ten years was the span mcisj^ frequently 
u«ed, although Gffford surveyed fourteen y^rs of graduates. 
The findin^g^ generally dealt with course evaluations, petoient 
of graduettes in teaching and/or .istdustry, departmental needs, 
additional e^uc^tion, salaries, and problems ekperiences. Some 
of the major findings were as follows i^- 

4) 

• • While dollar advantage nearly always favored ' 
the nonteacher,' when computed on a monthly basis, 
the difference was not very large (Innis, 1970). 

• ■-. * 

. A need was seen to revise professional .industrial 
" • . arts courses (Gifford, 1970; Lindau, 1968, Weiner, 
1971). 

. Recommendations were made that departments implement 
,new or "develop existing technical :area8 (Gifford, ■ 
1970; Lindau, 1968; Winters, 1970; Edwards, 1971). 

The greatest proportion ofs, graduates gave an 
above average rating to ind^astrial arts program 
objectives, gO'als, aYid courses (Weiner, 1971). . 

. The identification by gr^aduates of an antiy^pajed 

future need for general education, speech, >jathematics , 
health, and composition courses (Weiner, 1971). 
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Assessment of. t^^e pi^gfaio as deficient. In terms 
o£ facility, e(3ulpment.. and course offerings 
»(Edwards/ 4i»7iT. 



.Two othei^ studies (2osjpettl« ';ld7Pi Gheen, 1970) pursued 
analytic approaches to assessing prograni itnpac!*t. The former 
det^rmine^ freshman and senior student growt^i in understanding 
of AmQrtcan industry <it fivel cooperating institutions. Such 
.growth was fqund to vaty significantly Among dnsititutio'ns 
senior^ at doctoral gr^ntitj^ institutions scored higher^thax\ 
tho^e at onesiol^fering exclusively bachelor's and master's 
degrees. Gheen investigated .the equally difficult effect 
of teacher trainifig pirograms and sought to determine the 
extent to which college industrial education programs were . « 
preparing teachers to devel-op the creativfe'' talent»s. USing 
a Creative Expression Scale, he found'^that creative stimulation 
was statistically substandard and that greater "creativity 
was encouraged in nonlaboratory classes compared to ' 
laboratoty-based experiences. . He concluded that industrial 
arts teachers were not being adequately trained to develop 
students' creative abilities and, therefore, suggested that 
sii^ilar^ inadequacies generally listed throughout' the 
profession. ' * . % " 

^ * . . * . 

Laricin (19^7) approached follow-up evaluation' in a slightly 
different ma»feer. He attempted to determine 'differences 
in evaluatioHa between an> init itirtion*' s graduates and its ^ 
faculty. THe findings indicated agreement on the achievement 
of v objectives pertaining to the relationship between people, 
society, and industry;, thp influence of industry; the ( 
opportunity ' to pursue interests "^nd develop technical skills; 
deveiopjan appreciation foB craf j^lsmanship , and provide 
occupational\and avocational informatipn. Th^e two groups 
differed" Significantly on their assessments of' the objectives 
of' demonstrating problem-solving skills, s^fe work habits, 
and effective work practices. ^ 

Graduate ' Studie.s • 

« » ■ • 

Gradua^te programs provided the focus for studies by Riddle 
(ia73)^i3ale (1975), Bettis (197^), Sakiey (1973)., Devlin^ 
(1971), and Morelan^ (1970). The former's was a follow-up 
of all graduates at ..East Texas State IJniversity since 1955; 
Bettis, Devlin, and Moreland surveyed only the doctoral 
graduates of The Ohio State University, Texas A & University 
and Colorado State 'college, respectively. University of 
Wisconsin-Stoat master's defgree and specialist graduates 
were the focus\ of, Dale's .study. All' reported generally 
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favl^tablQ ^responses a»d overall grad4iat© ^^tisfaction with 
their programs. Moreland and Devlin concluded that .-^ 
respondents valued the opportunity for interaction arSong 
thegftsalves and with faculty as the highest level experience. 
Wl^le both reported program reputation as be'ing crucial 
to respondent enrollment decisions, Devlin and Bettis ^ 
indicat-ed that the" amount o*f financial, assistance also 
played a" role i.n such decisions. Riddle reported* the need 
for a greater emphasis on public ralatioi^ and communication 
with graduates? the desirability of f<acility> equipment, ^ ^ 
and instructional iiedia improvement; and an increased ^ 
tailoring of courses towards greater utility to those' 
graduate^iseeking industrial career ' 



t 

Also useful for analyt ical * purposes wete the descriptive ' 
data in many of these studies, e.g., Bettis* unexpected 
determination. that graduate teaching experience (before ' 
'or during their doctoral studies) consisted 61 8.8 percent ; 
elementary school, 7 5 percent 'secondary school, and 7|r.3 
percent college teaching. Additional valuable in.sight 
was that graduates rated course work as contributing mo^st to 
their |jro f essional development i ' th'ey perceived research, 
associateships as effecting this characteristic more than 
teaching assistantships . 

Sakie!s (1973) study represented a different approach in 
that, contrasted to the comprehensive evaluations, he 
assessed the effectiveness of a single component, the , 
doctoral internship. Another difference was his methodology 
of seeking evaluative responses from supervisors rather 
than from students themselves. Thfe 68 respondents supplied 
input that allowed l?im to conclude that the program was^ 
meeting its stated objectives. ^ 

Methodologically, both the graduate and undergraduate . 
■evaluations were more alike than not. No major differenced 
emerged.'/ perhaps the technique of surveying employgers 
represented the most uaique characteristic. We ai?e forced 
to womfer whether more effective and/or powerful techniques 
actTtt^ly . exist . 

FIRST YEAR TEACHBliS''. .! . 

in recognition of the inadequacies of a closed system model 
of a four year teacher education program, problems of first 
year teachers are being investigated. Typically, the objective 
is some combination of modifying the training program or 
instituting some form of transitional program in order to 
make entry more effective. The studies of Starr (1974),, 

... ■ ) . 
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Alexander (1974r%nd Shackelford, (n.d.) war© geared to . 
such objectives. . . • ' 

'■ ■ \ • r 

Starr identified Beginning teacher competencies in term^ 
of knowledge, iSkiAl, and behavior. However, %hese were , 
stated as generalii«ed competency statements i ,as such .they 
g^re perhaps bettelr suited as cri.teria for program self- 
valuation. AlexaWer's (19'74) study, on the other hand, listed 
tl^e tei^most critical and ten lea^st "critical first year. 
teAche^problems which surfaced from a national survey. 
Cooperative effort among teacher educators, school 
administrators and school boards, flfnd teachers^ are . required 
to address %he, followihg problem ayeasi insufficient money i 
for .materials and machines, insufficient storage and working ^ 
spac\, lack of contact with board meinbers, inadequate 
erit^ance 'and increment salary. Initiating and operating 
industrial arts clubs, lack of library materials and ^ 
references^ assignment- of .i^jappropriate"- (special education) 
students/ lack of time f ot . m|,intenance , and^ working within 
the limited budget. » * • 

1 

■ IJJSERVICE EDUCATION ' \ * 

Two categories of inservice researfch were identified. The 
•first represented developmental projects 'on ^the design of 
models and the identif .ication of needs^. e.g^,^ O'Tuel (1969), 
Culbertson"^(1975) , McEntlre and H^kill^s (1977), Sireno 
et al. (1976), »and Ely *( 1%7 3) , and to some extent, Teig 
(1975). On the other hand. Harder (1970), Sates (1969) > Crouch 
(1968), Hyder (1971), Rubin (1972), and qiewn -(19 75) were* 
evaluations, of the'effectsf 6f Inservice efforts. 



Culbertsan presented the most comprehensive model which, while 
aimed at: cj3f€fiiunity college occupa.tional ' instructor s , • 
contained many elements for the inservice education of 
industrial arts teachers'. Culbertson's conclusions were that 
inservice roles were not. distinct but rather overlapping. 
The roles of teachers and i^nserVice leaders were° similar -and 
yet, sine co r.ntional teacher education programs did not 
focus on . iucation, they .were not completely .appropriate 

models far th inservice training of community college and 
technical institute ins truc?,tor s . An interesting approach 
would involve the application of Culbertson's model to the 
needs of occupational teachers identified by Ely (1973). Of 
relevance to industrial .arts was the latter's finding that there 
was substantial overlap in the identif led' needs of teachers 
in the service areas surveyed.' Ely reported considerable 
differences between teachers and supervisor's ai\d that 
respondents presented classroom management planning , and 
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professional development as th© roost urgent .n^eds. • 

With Culbertaon's moplel and Ely's keyiiQeds, O'Tuel's {1969) 
earlier study is of increasing value. .'He recommended several 
desirable characteristics- of the inseis^ice process, e.g.,^ 
that instructors perceive it as part of Jih^ir basi* needs, 
that it utilize group dynamics, that it result in integration 
of departmentai abtivities, that teachers be involved in the 
'planning, that it incorporate realistic injiovations , that 
participants understand what resources are available, and that 
it incorporate problem-solving activities. 

' .- 
The studies of Sireno and McEntire et ai provided descriptive 
information of selected practice^ in Miseouri and Arkansas, 
re.specti'veiy . ^ The former described methodology, practicum 
activities and participant pretest and posttest data which 
was useful in that it documented a procedure desig^jed. to enable 
industrial arts teachers in int#gratli>g occupat ionally c^riented 
activities into their existing prograimp , thus qualifying them 
for vocational funding. In contrast, McEntire's program 
was worth noting mainly because of its 'methodology rather than 
content. It. described an education-industry exchange Program 
providing nonvocational 'industrial a«rts tea.chers with sljill 
training to enable them to teach trade and industrial subjects. 
Although two models were developed, little success was reported. 
•The researchers noted that this wasMue to the expense and 
length of such a program and the lack of desire of . industrial 
arts teachers to retrain. Fortunately, the researchers 
attempt to convert craf tspei^sons and skilled workers into 
teachers me't with more success. * 

perhaps the moat systematic inservice effort, and certainly 
the largest, was the lACP's workshops. Hyder (1971) evaluated 
the 1970 series of nin^ summer workshops. His 154 respondents 
provided findings that demonstrated a significant increase , 
in teacher knowledge of lACP content and process", an expected 
finding when one recognized the "something veraus nothing 
nature of. such methodology. More interesting was his finding 
that there was no significant difference in job sa ti«. faction 
between part icipan$:s who subsequently elected to teach tne IaCP^ 
program and those who did not. 

Of the studies investigating the effects of inservice 
education, two pertained to NDEA institutes and three to 
individual institution eff6Vts. In the firnt category. 
Bates (1969) dealt with the institute on creativity. While 
he sugqested that considerable effects resulted from the 
program, they were difficult to define. In contrast. Crouch 
(1968) ascertained the impact of ail 1967 NDEA institutes. 
The findings' and excellent response rate (more than 90 percent) 
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enabled him to conclude that the .inatltutes affdctdd both 
instructional program and the extent o£ partlcipatant 4 

Involvement in extra-instructional professional activities. 

, .■ ■ * . 

Glenn's (1975) investigation of the effects of • an inservice • 
program to encourage the utilization of democratip classroom 
procedures was not as positive. "These indicated no changje 
in verbal interacti.on jpatterns. However, experimentally 
treated teachers did improve ^heir scores on the Teaching ^ 
Situation Reaction Test. Harder (19t0) compared the < ''3 
effectiveness of two inservice approachess ind^idualized 
and institute programs. Whiley generally the findings supported 
the institute approach additi'onal factors were important; 
for example, subjects from larger communities scdred higher 
than all others. Perhaps the most unusual methodology, that 
is for industrial arts, was employed by Rubin (1972)' in her 
. study of an institute to assist teachers in working with 
culturally deprived youth. sHe concluded with the optimistic 
working hypothesis that the in*stitute constituted a beginning 
step and the relevant skills can b.e developed. » ^ 

» 

SUMMARY 

Both strengths and weaknesses characterized the^ research 
reviewed in this section, This uneven picture is the result 
of some good efforts; e.g.^, the investigation of the factors 
affecting enrollment, and some weak areas* d.q., the attempt 
to identify fac^rs'^in predicting postenrollment ^success. 
Despite the fa^t that we seem to have some opinion-based 
knowledge of key recruitment factors, empirical verification 
appears lacking. Additionally, the quest to identify factors 
contributing to industrial arts success were hampered by the 
error effect of maturation. The end result is that not even 
previous industrial arts e^j^rience was found to contribute 
to subsequentf ^uccess. This^'-of course, challenges the 
notion of prereiiuisite coursewbrk that is supported by the 
traditionalists. 

Other gaps in the literature focused on student teaching, 
certification, att iculat ion , and methodology. . These^ topics 
appeared to be under represented in' terms of research. Few 
studies, for exampl^, addressed- certification issues., a 
critical concern for teacher education particularly when one 
views the current struggle over the control of the profession. 
Furthermore, one of the studies that focused on such questions 
seems to have considerable potential for wreaking havoc along 
the industrial arts-vocational education fronts Actual 
performance requirements for these two,^ frequently dichotomized 
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service aroas were found to be quite similar. Articulation, 
particularly between industrial arts and vocational education, 
also was one of the identified research" gaps,. A further 
wea.knes3 was the very conservative nature of the approach 
to methodology.' In tterma^ of teacher education being an 
^ effective example of what is known of me€hodology, w© apparently 
could be indicted for gross negligence. These weaknesses, 
however, should be. consttued as providing consi^ierable 
opportunity .for caref.ully target^ed research. Furthermore, 
because th^sQ areas clearly interface with vocational education, ^ 
they qualify^.for vocational Research Coordinating Unit (RCU) 
support. 

Despite these somewhat critical observations, we also noted 
©some pignific6nt strengths. Specifically, Cha^in's documentation 
„ of the status^ of the teacher education prof essipn provided a 
very descriptive benchmark. Other healthy s^gns included the 
-vital treatments of topics by the members pf the Mississippi 
Valley Conference. While, unfortunately, the tradition of 
this group precluded widespread dissemination, their efforts 
represented "a significant contribution.' Similar strengths, 
more often in a traditional rather than * innovative vein, 
were found in the numerous follow-up studies. 

Even more significant is the tr;emendous amount of effort' 
devoted to competency-based instruction. The carefully 
developed li^ts of competencies and their accompanying . 
specifications' provided a clear picture of the goal teacher 
education programs we/are addressing^ Graduate .programs 
received sigrlifioant atten.tion, as have the problems ^of first 
year teachers. Our knowledge of If f ectivi^. inservice education, 
methodology has been greatly advanced by si^ch systematic 
. efforts as the lACP. . , " * 

■ Overall, teacher education resear,ch r^re'^ented some strange 
contrasts. However, a considerable number pf building blocks . 
exist. Effective research can be built upon such a foundation. 
While we are a long way from ground zero, we are confronted 
by how much we still do not know. 
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ADMINISTRATION AND SUPERVISION . 



'Administrative research relevant t6 industrial arts education 
focused on attitude* and role studies, adminis-trat ion p/ocedufes 
and preparation.. While numerous dissertations were reviewed, 
the most cogent overview of administration and supervision 
was provided by <^he AIAA*'s (1974) ^booklet, Reoommended 
Qualifioatione t DutieSt and, Reep'onsibititiee for State and 
Looal Superviaors of Industrial Arta, It included -j ^ 

recommendations for practice in the areas of qualifications, 
administrative responsibilities (executive, personnel, budget), 
supervisory responsibilities (program, support) , and public 
relations ( school-*c6romunity relationships and communication). *. 



ATTITUDE STUDIES 

Six doctoral studies formed the largest port,ion of this 
research. They were in the areas of- career education, 
vocational education, and industrial art« education.' 
Principals were the" most frequently surveyed group. Other 
admini&trator/supervisor s , school board members, counselors, 
teachers, and legislators were surveyed in some studies. 

Career education was the focus of the attitude de ter^inat ic3^n 
studies of .Phillips {l'975) and Jones (1974). Of relevance} 
to industrial arts was Phillips' findings that* the legislators, 
school board presidents pri,nc ip^als , and teachers indicated 
that the world of work was not sufficiently present in existing 
high school courses (69 percent) and that career education 
should be taught in existing 6^ourses (73 percent). Both Jones 
and Phillips reported overall positive attitudes on the part 
of each responding group. While Phillips identified a 
significant relationship ^between the respondents' level of 
education and their attitudes^ Jones discerned relationships 
between lenqth of -service and such attitudes. « 

i 

Companion studies by Milam (1968) and McNeil (1968) asked 

princi5)als to identify their percep^tions of vocational 

education. Both studies involved sjchools in the Auburn Universities 

p/oiedt in Secondary Education, The results of both surveys 

of principals ^in six different States yevealed their opinion 

that the ipstrv ct ional staff was the stronqost program item' and 

facilities the weakes^t. 
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Attitude toward industrial arte .was the prim© concorn of 
Mason (1970) and Brandsttftt (1975). The former surveyed 
principals and counselors; the I'ktter, school board members, 
^oth studies reported an •overall \avorable attitude toward 
industrial arts. Brandstatt identified the sex of responding 
board members as influencing pxpresaed attitudes (females 
were most positive). Mason found a positive relationship 
between such attitudes and the size of the respondent's school 
enrollment, their undergraduate major, the extent of supervision 
of industrial atts in their school, and their exposure to an 
experience with indusj:tj.al arts. Brandstatt did not 
substantiate the commonly thought of p^si^ive effect of 
previous exposure to industrial arts in terips of the « 
responding board member's high school courses. 

in the elementary grades, the principals and teachers surveyed 
by Tuckey (1978)' revealed a positive attitude- toward ' industrial 
arts activities. The subjects, compared to some of the ^ 
preceding reports indicated a significant understanding of 
elementary school industrial arts, its potential, 
•characteristics, and" contributions t© c^eer education. 

t 

ROLE PERCEPTIONS " . ^ ' 

The role perceptions of both industrial arts supervisors and 
department chairpersons were investigated by Hall (1974) and 
Hayden (1973), respectively. Both studies involved principals 
and teachersi however. Hall included supervisors, whereas, 
Hayden added department chairpersons. Hayden's major 
findings were that, despite their agreement regarding the 
ideal role of industrial att^s chairpersons, there was ^ 
disagreement between teachers and principals regarding the 
actual role of the chairpersons. This dissonance is heightened 
by the opinion of the chairperson in that they agreed with both 
teacher and principal groups. Hence, much conflict potential 
existed An light of the disagreement* of teachers, chairpersons, 
ahd principals regarding their perceptions of the actual and 
ideal roles for such- persons. ' 

Hall's similar study of the role expectations for industrial arts 
supervisors yielded results more consistently in agreement 
across the surveyed groups. While a large degree of response 
variation existed. Hall concluded that there were no systematic 
differences, attributable to respondent categories. While not 
directly concerned with ind^strial arts, Magisos' (1968) analysis 
of the factors associated with state vocational education 
supervisors' role perceptions was reviewed, due to its significance 
as a benchmark for comparing the perceptions of industrial arts 
supervisors. The two populations may, in fact, overlap in li^ht 
of the increasing likelihood that industrial arts supervisors 
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were £pund to be hoi^sed in state vocational dspartaent^. HSLgiepB 
reported that 'state su|)@rvlsors were found t:o, value dynamic 
behavior, (as contrasted to tractive on pth^ tscaXe deve-loped- by 
Rice). Ije a-lso reported that incumbents at higher job levels 
w©re found to be , more dynamic. In co4b'arison to 'tractive 
supervisors., the more dynamic ones were reported to have 
signifcicantiy more formal education, college degreep ^ ' return's to 
college (after entering the profession) , And & higher perception 
of their salaries. .Morfe dynamic supervisors' vfere found to be 
females, to haye li^>ed< in smaller dommujiities, durijig their 
schooling,, and to \#orH iri state vocational divi'sLons- without 
pei;sonnel selection' policies . ■ ' * 

Administrative practices' , 



earer^ (1973)" investigated the influences- and. forces a'ffecting 
industrial arts supervision over the past fifteen years. Hip 
review and jury process identified ten validated forces which 
were then 'rated by. fifty-two state supervisors .^f industrial 
arts; Responses Indicated that 74 percent of the supervisors 
had no mandated obligations to provi4e spec-ial supervisory 
services for indui^trial ' arts but were providing it under , 
regulations for general education. Additionally, the ratings 
revealed po.sitive effects attributable to e-ight of the ten 
forces with no influence assigned the remaining two. ' 

Fruits (1975^ and Riotte^ (1974) both dealt with local 
administrative practices relevant to industrial arts* Whereas 
the latter did so in terms of legal'-f iscal basefsv the former 
pursued the relationship of personal and situational variables 
related to supervisory roles of industrial' arts department 
chairpersons. A survey of a random sample of 77 Indiana 
industrial arts chairpersons yielded' results that demonstrated 
significaint relationships between both personal and situational 
variables and <admini strati ve responsibility. However, 
situational var^iabSies appeared to have more influence than 
persohal factorfe; in fact, accumulated credit hours in 
administration/sbiRe£Ari were got so related* Fruits 

reported that industrial arts department chairpersons .tended to 
assume more responsibility for planning, communicati,ng , and 
organizing duties than f or^supervising , coordinating, or 
evaluating duties- Kinzey and Fruit's {1977) subsequently 
published a detailed list^of industrial arts department* 
chairperson {school level) duties as ranked by .surve^ej^ 
chairpersons* * Price {1977) augmented this with a description 
of 'anticipated change in the roles of such chai rpersons ♦ 
Kinzy (1976) also provided a useful summary of research 
pertaining to industrial arts department heads. 

* 

4 
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Hising practices were fh© fpcue of Van Metre's (1974) study. 

investigated the feasibiUty of studesj: teaching video • • 
tapes as an aid in^he ielecl:ing of beginning teachers by 
school administ'rato'ts. He concluded that ^uc^i tapes were 
feasible and that administrators were interested in t?>ieir use. ^ 
Directly related to the inflow of new professionals is the 
tneans of employing them. B^rnabei (1973) illustrated the more, 
progressive approaches to. differentiated staffing and its 
effects on educator roles. " - 

In contrast to the public school focus of '^he priBc.eding<= 
studies, Gullickson's (1974)' research p^rteiined to accounting 
and budgeting procedure, at the . college' level . He Established 
a- set of direct pro-gram cost)s applicable to .large seal© . 
(4,185 FTE) programs. He calculated fixed costs per course to ^ 
be $125»27j $6v75'was the mean " supply cost. of ^technical 
courses per student. Gul'lickson determined the total average 
cost 'per technical activity laboratory student to b© , §'i32 .,02 . 
Interested readers will want to note^ his use of total 
expenditures, variable supply costs, tota^ enrollment, 
semester enrollment, percentage of ^rpllment-in technical ° , 
kctivityl course offerings, total course o^eringi, average - 
technical course enrollment, fixed costs tinstruc};ional , 
administrative, an'd support staff , sala«S:y , student wages, . 
authorized travel, fixed sdpplies, maintenance per department 
student), and laboratory fees. Gullickaon • s purpose wSs ^to genera* 
a comprehensive overview of. the financial aspects of a large 
university industrial arts and technology department. 

• . • ^ 

Steeb (1976) reported the results of a survey designed to 
determine the status of industrial arts in vocational education 
state plans. Since such inclusion opens the way* for industrial^ 
arts funding with federal vocational education money, it 
served as a .useful indicator of Ehe- degree of success the 
profession has achieved in convincing vocational educators 
that industrial arts can contributfe to their programs. S.teeb ' 
noted- that thirty.-eight states included industrial arts in 
their plans, but not a^ll allocated federal dollars to it. ' 
some, in fact, merely mentioned industrial arts without showing 
any al locatibn. of federal or state dollars! While.. this may be 
tokenism, 'to be sure, at. least it is a start. 'It is a start 
that provides ho^Je for beleaguered industrial arts teachers 
and administrators^ who daily face the economic crunch • 
described by Camp'bell (1976). However, the fact that the 
51 response or coping optionss which Campbell presented include 
many undesirable ones demands that industrial arts teachers 
increase their advocacy roles as well as their efficiency. 
Readers interested in program funding will wish to review the 
s^5ecial issue of Man/Soaiety /Technology (^lAA^ March 1976) 
and its treatment of federal, state and local ■ funding levels. 
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Otie 5t^9' nature o£ the X69isl^tive- prooess, sone 'of the 
in^ornatlon piay h«w be supercede^} nevertheless, the contents 
provide an ef»feofeive foundation for ° understanding this issue, j 

• • 4 ; * . jy ' ■ ^ . ■ 

Another important perspective onj, industrial art? teiacher 
ed»@ation departi&ent4 w«8 intrbduoed by Deane et al. (1974) in 
^heir symposii^ that .examined the rol©^ of department environment. 
Essentially, fhe impact of si»e was reviewed, as well as . 
those lesqi tangible influences that siz^ may engender:. 
Warner' s. (1978) Mississippi Valley Cohference presentation on 
how the xole^of. college and university industrial education 
department chairpersons has changed due to negotiated contracts^ 
also was a valuable contribution. His paper- included treatments 
of the extent <Si collective bargaining, factors prompting such ' 
contracts, and the factors affecting the chairperson • s -.role . 

ADMINISTRATOR PREPARATION - J ' * ^ - . 

Administrative internships, their status, design,, and objectives 

weue investigated by Krug, (1974). His particular reference was 

to those available as part of industrial^ or ^ vcca.tional ' /, 

education dofctoral .programs. The disparate finding that, 

While 62 percent of programs offered in ternship -opportunit^-es , 

only 29 percent of the enrolled students actually participated 

was explained by a lacJc of acceptability of such experiences 

to s.tudents and educators. Such unaccepta^ility was inferred 

despite reports of, a wide variety of credit hour and length 

of tim* options, as well as faculty, endorsement pf the approach, 

'particularly when it ^resulted in the opportunity for inqreased 

contact^ with field agencies. Also reported was the finding 

that the internship fqcused upon school-community relations 

and curriculum development; as such, it met the^needs of 

interns. ^ ' 

* ■ % 

A difWf-ent aspect of administrator preparation, proposal , 

design, was studied by Friedman (197B). His dissertation 

involved the deXrelopment of a handbook and multimedia materials 

designed to tr#in perrsonnel irTTphe preparation and submission 

of proposals under the Vocational Education Act.. While 

not specifically incl"Uding industrial^ arts , since this act 

does enable support of industrial arts, the techniques outlined 

were adaptable to industrial arts spi .alists. Because of 

the relatively recent emergence X)f thi s funding vehiole, 

the profession's advocates are advisee to assimilate the manual's 

skills into their arsenal. . ^ 
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Nummary , « . . - 

SGvekal conclusions emerged from these studies. Prom our 
perspective, it afemed qvHt^ clear that the administrative i 
role perception studies in iTnduatriii^ -arts generated results/ 
essentially similar tV. those in other ed*icational areas. 
Differenjoes in roU »4r«ep;tion8 did exist by organizational 
level; the interkctibn of personal And situational variables 
probably precluded mWingful generalizations'.. It also Ueeme<|^ 
that, as in other educational areasj^ considerable attention 
^eeds to be focused on* the development of public understanding 
of what this prof esPion' represents . The current TV campaign 
to raise public sensitivity to their BQ (economic quotient)! is . 
an example of what is needed in industrial arts. Additional 
visibility through the ^AIAA, an NBA affiliate, also is lil^eljy^ 
to be valuable. . i 

Administrative topic\ that signify usef\»l research possibilities 
include status studies of industrial arts dollar allocations, 
supervisory acti^/ty, and the • effects of administrative 
stress. A usefuJCexample of. the fo'rmer would b'e the development 
of. normative industrial arts cost data for* the various 
educational levels. A similar status s\tudy of the extent _ 
to which industrial arts supervisor duties and responsibilities 
are consistent with the AlAA's recommendations also would 
be desirable. Findlly, with the current high levels of 
administrative stress, a study is iie^edeA to systematically 
explqre the effects of stress in tevifts of administrator, 
faculty, and student impacts. . ' ^ 
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pIlOFESs'iQNAL CONCERNS 



As a function of * our . profession' s gradually increasing 
maturity, there have been a slowly increasing number of 
investigations into^ the^ynamics and characteristics of the 
field.' The job satisfaction studies of Kenneke (1968) , 
Anderson (1969), Imphong (1^74), and Talbot (1974) represented 
an introspective look« at profe8si9nal roles. In addition, 
Messerschmidt and BaVnhardt (1972) described the development 
and results o.f an initial job satisfaction scale for industrial 
alrts teachers. The Kenneke, Imphong, and Talbot studies 
iQok at the causes and correl;%tes of industrial arts/ 
industrial education teacher job satisfaction. Kenneke's 
and Talbot's studies identified^ a positive relationship 
between satisfaction and pupil achievement. Additionally, 
Kenneke identified" working conditions, teacher-student 
r«lationship8 , and faculty interaction as sources of reward. 
Talbot,* however, seemed to telegate the importance' of yorking. 
conditions ar^d physical plant concerns as secohdf^ry to pupil 
lichievement.. After allowing for the variabilities qf . 
interpretation, it seemed that both^studies identified factors 
directly related to the teaching-learning environment as 
being the chief source^ of dissatisfaction (e.g.-, economic 
considerations, working conditions, and school administration). 
Kenneke's study also is of value. in that he describes the 
differential satisfaction/dissatisfaction characteristics of 
typical categories of teachers. 

" ' " > « * 

Anderson's research is a variation on Kenneke's theme in that 
he compares the attitudes of those leaving the profession to 
those who remained. As anticipated, his work disclosed 
significantly different. attitude_s on the part of both groups, 
as well as the proportion that lexers represent. Anderson's 
sample (in Michigan) indicated that-leavers represented 15.5 
percent of the^total industrial education professiont of these, 
5 percei^ reported they would leave education and 10.5 
percent reported they would remain but not teacli industrial 
education. Invariably, the comparison between reasons for 
leaving, as identified by this study, must be compared to the 
previously discussed sources of satisfaction/dissatisfaction. 
Un^rtunately this comparison did »^not yield clear results, 
since Anderson's identification of poor salary, lack of 
professional commitment, the falseness of the school situation, 
and the inadequacy of being employed for only ten months 




were n'ot directly comparable to the sources of diasatisf a^rtion 
in Talbot's and KenneHe'a work. However, it m§y be-that, 
the leavers' construct of thV teaching , environment (the,' 
chief source of dissatisfaction) w&s subsumed by what / 
they term "lack of commitment" and "falseness of tl)e /fechool- / , 
situation." ' The sourcei of dissatisfa^io-n were cop^gruent to • 
the extent that this 'overlap existed. > more recenHi report ■ 
(Kaufman & Buffer, 1978) reviewed -industrial arts/teacherX 
^educators' satisfiers and their\ counterparts. . A/ n^ional 
random sample of over 200 indicated that acaden^ic fiieedom, 
children's educational l^enefits, national aupfrvision, and 
considerate colleagues- all rated aa^ very important work 
characteristics. Another perspective into tH© psyche of 
those practicing the industrial arts .profession was provided 
by Herbert's (1978) overview^of the persortality characteristics 
of industrial arts teachers.. His study proviM'ed useful ^ 
comparative data for two groups: a randomly selected set 
of industrial arts instructors and a 0et of national teacher 
of 'the -year awardees. In general, the award recipie-nts were 
more industrious and precise, while --at the same time-- 
less aggressive and autonomous. Since many .Confounding 
variables impinged on the results, and since the specific 
methodology will be of interest, readers are encouraged to . ^ 
consult the original source as well as a subseq^ieTit article ^ 
by Dugger and Herbert (1978) which dea^t with /teacher ^ 
personality research; ' (, 



ASSOCIATIONS 



several studies focused on the profession's associations. < 
Krause (1970) Chronicled the history of the Michigan Industrial 
Education Society. Kinzey (1973) documented key^ events in 
the emergence of the American Council of Industrial Arts 
Teacher Education. Interviews, a review of "the archives of 
ACIATE and other organizations, and reviews of early records 
were used to track the developm^t of ACIATE^ from its formation 
in 1950 through 1973. The work of the organization in promoting 
publications of interest to the profession was examined in, 
detail. Additi'otially , the awards program of the organization 
was reviewed and its role assessed. Gilglinnon (4975) attempted 
to determine the perceptions of American Vocational Association 
members regarding the association's function. Function was 
rated in terms of opinions on collective bargaining, ^state 
and national legislation, commifFicat ion with members.^, intran 
disciplinary affiliation, accreditation; and cer^tif icat ion . 
Also related to the AVA's effectiveness. Garrison (1977) 
studied factors t\iat influenced membership in the states. 
He concluded that differences in services may explain varying 
•'membership conditions. The differences were catagorized by 
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c.Ofitrbonef|.t/ association structure, and prof'ess^nal activities . 
Verification that such services are the sustaining force 
of state associations was observed in Tfin Yeai^^ of Sevvioe 
to Tnduetvial Arte Eduoati'on in N&w Yoxfh State' (NYSIA, 1973) 
The review docufiiented the cr^feical incidents ^nd actions 
of . a vital associafi^QA. Wutti (1968) investigated state ' 
level industrial 2rts associations with the objective of 
developing/^a description «of their size, dues, (Officers, 
committees ,. publications , and conventions.. Because the 
study was conducted so many years ^ ago, a replication is^ in order 
Also 'concerns^ with state associations,, but in terms of 
their leadership, Dyrenfurth et al. (197.8) summarized^^ necessary 
state association leaderihip activities. This AIAA^ presentation 
coinbined' case study and investigative approachefs in th^ 
development of a set recommendations regarding the survival 
of ilidustrial arts, the needed leadership activities, the 
development of an industrial arts advocacy, and the careful 
s^queneii^g of preservice professional development. ^tudent , 
'^soci'^ations represent a different form of pro'f essional 
organization! Dennis (1^78) outlined the implications of 
USOE recognition of thelAIASA and the- .opportunities tliis 
affords, for the enhancement of industrial arts. • ^ ' • ' 



Another comprehensive study of ,prof ession^il associaXions was 
contained in the ACIATE's Twenty-eighth Yearbook (I^ar±in, 
1979J . The authors describecl the roles and aspirati-<ins ^ 
of'^*'the AJAA, its councils and affiliates, as ^e^ as the * ^ 
Mississippi Valley Conference., In' addressing another facet 
of the professionalism, the y^earbook ^cohtaihed .a. section on 
the contributions o". pi:'9-f essional journals ' in iridustrial 
arts. Because 'journals .and effective communications are the| 
hallmarks of viable' professions ,^^er8 (1*970) evaluated a / 
prototypfr industrial-technical periodical for^use»'by U ' 

industrial aj:t)S teachers. His nationwide survey of American 
Council of induS'trlj^l Arts Teacher Educators members and 
general industif ial/arts teachers and s|:udents (ninth grade) 
produced positive* results. All teacl^ers and two-thirds of v 

the students iSidicated a desire Sp us'e"%a .publication' similar^ 

t/o the prototype-. Of particular^ ® endorsement of 

the concept of condensfing ar.ticlesYfWm/ other publications. 

<■ . • « ' 

Similarly, O'Neill (1971) saw- valu^ in college faculty havinq^ 
access to usable materials. H^e attempted to develop a syst,em 
that would enable faculty to exchange information about 
locally produced instructional materials. Responses to his 
survey suggested that the administrators of 'industrial arts 
teacher education programs felt that such an information 
system was feasible. R^binso,n's (1973) Mississippi Valley 
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Conference ftresentation providedjsuev«iy results departmental 
newsletters and also focused latg#?ry on faculty communipations . 

Improved ^otwiunicdfeions , albeit comrou^ica.tien wl.th thdse 
outside tB^^ofession^ also was called^-^for by^uchAraki 
(1975).. ' He\ointed ^^t an ^rgene^ need f pr»-p-i^©utbtio« of a ' 
clearly defined working image of industrfal arts an4 recommended 
that this be ^ responsibility of'.prof easionai organizations. 
Subsequently Lovedahl (1977) ^rsufed the vehicle or f Urn as 
a communication technique designed to enhance public . knowledge 
of and attitudes towards industrial arts. He evaluated the 
effectiveness of a film developed for this purpose. Commissioned 
from the Ohio Industrial Arts Association. Responses from 
305 subjects verified that attitudes ajid knowledge wore both 
favorably affected" by viewiftg-it. While socioeconomic factors 
had no signiiUqant influence, on the way attitudes were altered, 
sex, experience, and parental status had an influence, 
particularly in the cognitiv.e dimension. 

A different vehicle was pursued by Hall (1970). By reviewing 
newspaper coverage and by., surveying 272 industrial arts teachers 
college' faculty^ and college and secondary schoo'l students, 
he explored the effects of the Central Kentucky StudeJit 
Craftsman's Fair on industrial arts. He reported that all 
students earning more than one ribbon reported taking two 
or more credits in industrial arts. While students received 
extra help during classes, contrary to popular belief, little 
help was received after the regular sc&ool day. Respondents 
also felt that the ihdustrial arts -program improved as a 
result of this activity. Hall ^971) also reported on the 
effects of industrMKarts conte>ts on publicity. He found 
that in areas whe^ ca^tests were held, not only did industrial 
arts receive more exposure, but-the exposure was greater after 
the fair was inaugurated than in the previous deq^de. 

LEADERSHIP . . 

TKe -development of a cent inutxisly expanding and increasingly 
vitlF£tleadership cadre is mjindatory in > healthy profession. 
Rosse£^#^1978) .provided a particularly telling analysis of 
research^into professionalism. Records of state level 
activities designed to encourage leadership were compiled 
by Dyrenfurth and Bender (1974) ,.-Dyrenf urth (1978), and 
Walencik (1979). Each of these leadership development projects 
attempted to bring established and emerging professionals 
together in an atmosphere that was bdth \reinf slicing and 
challenging. The import^ant premi.^e was fringing together the 
state's leadership cadre with the nation ' s'-outsbanding 
authorities on issues crucial to the advanceme,nt cf indust;rial 
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art's. Every means possible was employed to '^et. the participants 
to believe that, , their efforts could, indeed, • effec^ change; 

Mohaif^' in the'VACIAT^U- isth Xearb'ook- (M^tin , 197^) f^lso 

dealt with the topic of leadership .in ilidustrial arts, but from/ 

a generic perepeistive . ^T^i^ tenets he presented were fundamental 

tS all such effortsi on a national, state*, and local level. Mphan's 

(l'97'6) dissertation also provided insights into the leadership . 

of the profession and wa,s a useful' review oi this topic. 

Related -to leadership development effort's designed to enhance 
individual self-image and propensity to initiate action has ^ " 

been the effort: at studyinji the future. The ACIATE devoted 
its 25th Yearbook, Futu»s Alternatives^ ^or InduetHat 'Arts 
(Smalley, 1976) to this objective. The yearbook has made a 
major. contribution toward helping the profession's leadership 
acquire this vital set. of insights on^the implications of the 
future. /\ 

Research Activity . p . , < ' 

Establishment or a systematic . research effort has been a ^ 
significant challenge to the profession. ^While individual needs' .. 
are relatively easily established, it is considerab-ly more 
difficult "to prioritize them, particularly on a national level. 
Householder (1969) Buffer and Campbell (1976), Nelson^et al^ 
(1977), and Finch et al. (1978^ have sought to make grains in 
this direction. The background for these studies was established 
during the early 1960a. One context evolved largely from the 
American Educational Research^ Association ' s Review of Eduoatipnal 
Reaearah (1962, Volume 32, No,. 4) . This document synthesized the ' 
major research findings since 1956 in vocational, tefchnical and 
practical arts education. ACIATE auspices helped bring two^ 
additional yearbooks to fruition. Porter edited the 1964 issue. 
Classroom Research in Industrial Arts; Rowlett edited the4l966^ 
issue. Status of Research in Industrial Arts* As their titles' 
imply, the former provided teachers with a guide to conduct, 
action research? the latter synthesized industrial arts ^ 
research. Fortunately, the classroom research thrjas t j sti 1 1 is 
being encouraged, as may be se^n in Lolla's (1978) treatment of 
the problems and possibilities of such activity. The Fall, 
1968 issue of the ^Journal of Indus trial Teacyher Education also 
evidenced the overall concern for research. It was precisely 
this research-valuing era that began its decline in the skepticism 
of the late 1960s and early 1970s. Such decline notwithstanding, 
the momentum developed was sufficient to lead to a National 
Conference on Research in Industrial Arts. This conference 
was described by Suess (.1969 b) . The presentations by Suess 
{1969 a) and Householder (1969) were related documents. Other 
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citations doraonstrating outgrowths of th©' roeearch valliini 
©ra include .Hanson' s (19^8) treatin<§nt of researcji methodologies 
Tuckman's (19^8) description o^ research and the roj.© . of .the- 
researcher, Tomlinson's (1968) and laniii & McNeill '"s (1968) 
debate on the, research role of USOE, the AVA research committee's 
(1968) position on research, and Howe's (1968) prescription 
for the important dissemination functions of researchers. 

While it is .bur interpretation that the overall value placed 
on research has diminished significantly, perhaps i't is a 
sign '.of the profession's increasing maturity that, the 
"acceptance on fiith" stage of the ^ importance of research 
is now past. Buf fer '^nd Campbell , U976) , Nelson et al. (1977), 
and Finch et al. .(4978), in tact,, may evidence the profession's 
new commitment to the advantages . of rigor, system, and critical 
anali^sis. The elements of the proposed system of Nelson et al . 
(1977) to structure industrial arts research on a national 
basis are directed to such .objectives, as is Wheeler's 
(1973) guide to the types and evaluation of research in 
industrial arts. Miller ''s (1973) article on the related, 
curriculum develogjoent implications of researish in career 
education also evidenced similar intents. 

Identification was',t'he chief mission, of the- 1976 NAITTE 
Research Committee's agenda. Finch et al . (1978) reported 
the results 'of a study designed to identify and categorize 
research needs of NAtTT^T members. Subsequently, the committee 
sought to discover relationships between identified needs 
an.d key demographic variables. The sample (400) yielded a 
return of 280 members, with the largest p-roportion in 
industrial arts (38.6 percent), followed Jay trade and . 
ii^dustriai (21.8 percent)^ ted">jniqal education (6.8 percent) > 
and various combinations (31. 2, percent) A relative-ly low 
total of respondent time yi«as reported allocated to .research 
(20 percent) and to helping students do research (10.2 percent) 

*■ 

Establishment of criteria and careful analysis did not yield n< 
identified as very important, although the relationships' 
between teacher and student performance and. between teacher- 
education and teacher p^^^ormance were identified as the 
highest rankin.g important research needs. ' ■ 

^Factor analysis resulted in the surfacing of the following 
thiee clusters that described research needs: concern for 
evaluation (process and criteria) , desire fOr research 
documentation of competency-based education, and desire for 
guid^ilice on "h'-ow to conduct research, write pfopos^ls, and 
adm^n|.ster the proje.cts. The researchers concluded that the 
population's research needs were homogeneous, regardless of 
department size or geographic regions. 
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Research needs* of course » inply that researchers are able to 
. address themV Wright (1977) sought, to provide sone descriptive 
pf stattsties ofXthe dOptoral degrees awarded over a ten-year 
' period. S^me XjSl fSegrees were awarded by 52 institutions. ^ 
G'rodifds, for ^optWism for an increased research capability on ^ 
the part df our'^rof ession may bis justified on the basis of 
^righV.s finding that industrial education doctoral production 
has exceeded^ "the growth rate of other educational fields. 

;in8ights i^to the factors that contributed to the initiation 
' » of re8€^r^4|fort were identified by Pond,er (1979) and Jelden 
(1976) '. ^eldeh^^provided the. would-be researcher wit,h a 
' valuable overview of data, storage and retrieval systems. 

« In doing so, hei^eased considerably the neophyte's task ii^ 
obtaining "the "prerequisite information necessary to begin 
X ^fectiye reseai^ch. Ponder, on the other hand, attempted to 
identify cond^iti'ons that encouraged research efforts. Using 
&carefwl analytical' pro*cedures , he concluded that a researcher's 
primary employment responsibilities and the employing 
in8tit>ution ' s publication requirements were significant 
influences in producihg research, at least as manifested by 
publications in refereed/ and nonrefereed journals. Ponder 
"noted a pdsi\iVce cqr^elaiion between refereed publications and 
favorable attitude toward research, an attitude not evident 
with non-refe.reed pub.licf tions . o'f course, attitude and. 
inc^r^tive, as treated by Ponder, are only part of the research 
♦initiation and dissemination effort. . The knowledge of the 
means by which the latter can be accomplished also is necessary. 
To this. end, Bradley's (1975) article is particularly useful. 



SUMMARY 

The professional .concerns in this section were classified by 
four topics: job satisfaction, associations, leadership, and 
research. Many of the topics in the previous sections also 
related to these concerns of teachers, supervisors, and 

administrators* 

V- 

After a flurry of interest frofc 1968 to 1974, jobi satisfaction 
studies 3'have been dormant recently. In view of the current 
attentipn being focused on teacher stress and burnout, 
. replication of these studies seems appropriate* Such studies 
will likely document crucial insights that might be used to 
negotiate for improved industrial arts teacher working 
conditions. The very real industrial arts teacher shortage 
p^a^haps can be combatted in this way. 
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Professional assoeiation affairs have not been well documented. 
Perhaps we have been too self-conscious in addressing matters 
that appear somewhat selfish. Clearly, however, t^he means 
by which the profession serves its meriibers by enhancing theit *. 
capability to serve their clients is aUegitimate research 
goal. Additionally, studies of professXonal communication 
mechanisms also are in order, as are sys\ematic analyae^ of 
the impacts of the newly emerging Americal\^ industrial Arts 
Student Association activities. 

Because of the complexity of what we could d^Bpict as an 
"alp-habet soup" of acronyms and a tangle of affiliation 
networks, it is safe to characterize the typicNal practitioner's , 
knowledge of the profession's associations as iNicomplete, at best 
Fc^these reasons alone,^ the studies cited in tttds ^section 
will serve an important 'function. Additionally , \a very ^ 
important contribution to this goal is available loi the form 
of the ACIATE's 1979 Yearbook. The editor is to bei commended 
for this most significant contribution. It is our yespbnsibility 
now to insure that the book receives appropriate exposure. One 
way to achieve this would be to use it in the increasing number 
of state leadership efforts. This relatively new thrust 
is producing desirable impact in curriculum, access to 
vocational funds, public recognition of industrial arts, and 
so on. Most importantly, however, such leadership activities' 
build prof essional . cohesiveness . They also encourage 
practitioners to 'develop an increased sense of control over 
their professional destinies. This is the hallrtark of a 
true profession. 

This brief summary also must call attention to a true 
professior's concern for system and order. The dissi llusionment 
following the mid-1960s' perhaps unreasonable expectations of 
research has led to a new emphasis on rigor. Recognition of 
the cbmplicateld, "one-piece at a time" pattern of knowledge 
developmenf^is exemplified by the calls for an overriding 
structure. It is hoped that this review and synthesis will 
'be of assistance in this regard. 
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8UMMARV AND RECOMMENDATIONS ■ 



OVERVIEW 

Summarizing' this review, is a challenging, and inherently 
dangerous, task. Second-order summaries are* typipally 
fraught with cver-generalizatiori . ly addition,^ because of 
the reviewers' reliance on abstracts and summaries, the 
reader should consider tha following comjients as -tentative. 
Another reasbn for cautioi is due to the inevitable errors 
of selection, While ever i^ attempt was. made to systematically 
tap key resources, invariably some s-tudies ma^ have been 
overlooked. To the extent that these could alter the findings, 
an allowance will need to^ be made in ^interpreting the 
conclusions. 

To begin, however, it "^is necessary to reemphasize that 
research is conducted to provide infor.mation and insights 
to increase the profession's effectiveness. As such, research 
is inherently useful -- or it has that potential, 'provided 4t 
is used. Thi*s caveat seems to be neglected occasionally, 
consider, f or v.example , Householder and Suess's (1969) 
reference to the AVA's Research Committee's 1968 statement 
recognizing "the responsibility of the professional association 
to. stimulate and facilitate research and research related 
activities ... (and) that the attainment of that objective 
would require a continuous f.low of information between 
researchers and practitioners and substantial long term 
financial support" (p. 44) . , 



Despite recogn'ition of the need for a two^-"^ay exchange of 
information, the amoi^nt of application or use made of research 
is suspect. For example, the National Academy of Science 
(NAS, 1976) report on vocational education research pointed 
out that even with 250 million dollar^ spent, widespread 
impact has not been documented. Rupert Evans, in chairing the 
Academy's pa-nel, indicated that the panelists were disappointed 
in their findings, particularly since they obviously believed 
that vocational education'^'R' and D is beneficial. The panelists, 
however, were required to reach \this unpopular conclusion, 
since they found few pbjective impact studies. Since it is 
likely that ,the same characteristic is shared by other 
educational R and D arenas, industrial ar ts « research probably 
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deserves the 'same criticism. It may b© that Evan^ and his 
colleagues identified the cause for "such criticipm in that 
they allowed that federal R and D funding priorities have ^een 
more politically than rationally determined— in the professional 



sense . 



Nev°ertheless, positive aspects also deserve mentioning. Clearly, 
there have been an increasing number of research efforts. 
Furthermore, it is our impression that besides an increas'e in 
the total number of individually conducted studies, the, amount 
of research each individual conducJ:s also has increased, 
consider that Householder and Suess (1969) complimented the 
profession with the following observation: 

Industrial arts appears to have come of age 
academically and intellectually. The profession 
has matured to the point where it is willing to 
undergo a careful self-appraisal of its basic 
beliefs, fundamental practices; and educational 
procedures (p. 44) . ^ 

Also, by reviewing the NAS report, one can identify excellent 
research summaries of vocational education R and D in^major 
priority areas such as career development and guidance, 
students with special needs, stuAent characteristics, teacher 
education, instructional techni^es, curriculum development, 
labor market supply and demand, and administration and 
evaluation of vocational education. While the former made no 
specific mention of industrial arts, such studies provide 
essential information for the practice of industrial arts, 
as well as other practical arts fields. Furthermore, industrial 
arts research is in a position where both macroresearch and 
microresearch can make useful contributions. Macroresearch, 
of course, refers to broadly conceived efforts which, despite 
some specific lack of control, yield a large siale perspective. 
This perspective may subsequently be used to identify hypotheses 
for testing by means of tightly controlled conditio-s. 



AN ANALYSIS 

some descriptive statistics are appropriate. The totals ^he 
various analyses do aot equal one another because these statistics 
were compiled at different times, duf^ to the stringent 
publication schedule. This reflects the on-going growth of the 
review and syntheslH and should not be interpreted as inaccuracy 
on tho part of the compilers. Because table 1 was compiled 
last it roproHonts the most c^mpre hen .s i vo i;taqe of development. 
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a@si*stanc© of WiHiam Dunlap, Paul Noble Young, and Howard M- 
Ponder. Th© first two are "doctoral Students in the University 
of Missouri-Columbia's Industrial Educ^ation Program; the latter 
is ^ recent ^graduate of the ^arae. in addition, Patricia Love,- 
Ann Klopp, and Gordon Thomas conttilputed extensively to this 
compilation. . * ' ■ 

This review compelled approximately 870. studies, reports, and 
articles. .Table 1 illustrates the relative proportion of \ 
effor-t that the prqfeasion invested ipto each major topic 
over the period studied. The emphases, in descending order, 
""were: curriculum, teache.r education, educational programs 
(sti^^us studies) , and history and philosophy. The deemphak'is 
on evaluation, facility, guidance and ' counseling , and human 
resources research also is apparent'. Two additional caveats 
are impor'tant: (1) the research emphases reflect--to* some 
degree--an interaction wi^th the organizational ''scheme chosen 
by the reviewers and (2) the selection process variables 
Undo,ubtedly injected ^some error variance into the analysis. 

Despite these cautions , the- statistics provide an ihsigitt'' 
into the {Character of the profession's efforts over the 
'past twelve years. By observing the annual oyerall totals in * 
table 1, it i*s reasonable to^ conclude that research requires 
something on the order of five to six years to enter the , 
mainstream of professional av% reness. However ^ a rival 
Hypothesis also exists, namely/ that 1973/1974 repres/^nted 
the major watershed between research-valuing and relatively 
nonvaluing eras. ^ . ' 

Table 2 illustrates the , nature of the research CQ^ducte<l; 
table 3 shows the extent^of agency involvement. Industrial 
arts research, in terms of the bibliographic evidence avai lable , 
•still seems to be heavily dominated by doctoral d:^ssertations . 
Other types of research have only recently begun to approach 
degree-related research. This is a healthy trend ^or the 
profession. 

# * 

Another sign that augurs well is the widening of the research 
base, i.e./ who does it. Table 3, on which the foregoing is 
based, may at first glance seem misleading because of what 
appears to be ,the dominance of major uniVe'r sities "^doctoral- 
granting ones) 4 However, it is our impression that if such 
•a table were compiled for each of the earlier reviews and 
syntheses, no't only would a much smaller and leas diverse 
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" Ta&l© 1. Review, aud Syiithesia of Research in Industrial Arts: 1968-1979 
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id 



Introduction. ....,..«...•• 
Selection strategies. ........ 

Commentary • • '•' 

; Total ^. 

History, Philosophy objectives 

History of It^ustrial Arts 

History of Technology . 

Historical Studies in Retrospect. . 

Philosophical Foundations 

Emerging Fronts 

Philosophy in Retrospect. ... • • 
Found. Indus. Arts: Our Objectives. 

Suitoary 

Total . . . , . . . .. . . . . ' • • • 

•Humart Resources Related Studies 

Equity. • . . . . 

Recruitment .... 

Manpower and Industry Needs . . . . 

Sununary .... ^ ... • 

Total V 

* Education Programs 

Special Needs . . . . 

Status Studies: General. . . . . . 

Status Studies: State Specific . . 

Foreign Programs 

Summary ' 

Total 

« 

151 
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Table 1. - ^Contin\ied 



{ 



.Citations ^ Topic 'and Year- . 



Instruc. Media, Methods, etc . * (c?c?nt 't?/) 
Instructional Media {cont '<i. ) * 

Progranmied Instruction. . , , \ . 

Multimedia. . 

^elf -instruction. . ... . . . . . 

Video. Tape Rec. & TV. . . .. . . 

Simulation. ....... ^ ^ . . 

Laboratory Methods. ....... 

Teaching Strategies '. . 

Materials. . . - 

Summary. . . i y ' ' ' 

Total • • 

\ 

Student Personnel and Guidance 

: Occupational Choice ; . 

Student Characteristics 

Effects of Industrial Arts 

Summary 

Total • 

Facilities Related Studies 

Facilities 

Noise ' \ • • 

■ Mobile Facilities . . 

Equipment. 

Saf^y 

Summary. . / " . . . . 

Total 
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Table 1. - Continued 



Evaluation ' 

Test oWelopment 

interaction Analyses 

Program Evaluation. • • ; 

Effects of Evaluation 

Sumary ^ 

Total 

Teacher Education .... 

Recruitment < . 

Org. and Administration 

Undergraduate Progreuns 

De^c^iptiona 

Competencies . 

Student Teaching. . 

Graduate Programs . . 

Program Evaluations/Analyses. . . 

Undergraduate Studies. . . ^ . . 

Graduate Studies 

First Year Teachers 

In-service Education 

Summary ■ . . . ^ . . 

Total 

Administration and Supervision. . . . 

Attitude Studies 

Role Perceptions . 

Administrative Practices 

Administrator Preparation 

Summary ...>.......*.... 

Total 



Citations by Topic and Year 



pge-68 68 69 70 71 72 73 74 75 76 77 78 79 Total 
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Table !• • Continued 

I 

Professional Concerns \ . 

Associations 

Leadership • • • • 

Research • 

Suftq^ry* 

Totar • 

Summary and Recommendations. . • • 
Total. . . . • 

Overall Total 



<8 



Citations by Topic and Year 



EE® 



-68 68 69 70 71 72 73 74 75 76 77 78- 79 Total. 



3 
3 
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23 
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1 
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♦ ************ 
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1 
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Table 2-.' 
^ ~ 


Citations by Year 


and Type* 








• 






Other 




Total 


Pre-68 
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' . 16 
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1968 


47 
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72 


1959 
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22 
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1970 


47 
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1971 


33 
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25 
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1972 
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12 
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17 




35 
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1973 


42 
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,33 
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21 




82 


1975 


26 
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18 
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1 
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31 




4,1 
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32 
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^^ 
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1979 
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4 


14!. 




19 


(partial 












year tally) 










To tal s 


■3 5 5 


56 


325 




7 36 



*Note: Citations wore? classified into types by b i b 1 i oq-r aph i c 

evidence, i.e., mention of funding source, dissertat iont; , 
and the like. Because it is recogni zed that this 
mot:hod imposes some limitations, f.hc reader is urged 
to consider the data as t:<Mit.at ive . 
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Table 3. Agency Involvement 



Type of Agency 



Number of Number 
Cited Studies of Agencies 



Maibr Universities* 


563 




68 


Universities and Colleges* 


66 




25 


Associations 


71 




6 


State Educational Agencies 


23 


* 




Local Educational Agencies 


15 






Research Organizations ^ 


6 




2 


Misc. and Undetermined Type 


31 




31 




775 







*Note: Distinctions were made on the basis .of AAUP categories 
as used in the annual survey .of institutional salary 

levels in the Chrontnle of Higher Education. 
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The broadening' rosearch constituency not withstanding, 
considerable evidence ©xists to suggest the ongoing vitality 
of several key institutions. In the researched ted , six 
institutions emerged as leaders: The University of Northern 
Colorado (58 citations, 7.5%iOf this review's total) , The , 
» University o^ Missouri-Co^lurobia (55, 7.1%), The Ohio 'State 
University (42, 5.4%), Texas ASM university • (40 , 5. 2%) ^ 
and The Universi*ty of {Maryland (24, 3.1%). The fore^ing, 
of course, defers only to quantative, not qualitative, 
measures. The statistij&.s also refer only tp institutional 
activity directly related to industrial arts. It is likely 
that t*he order would change were vocational education . 
research included.-? . ' • • * 



WEAKNESSES 



Generalit: es 



The original charge carried with it the obligation to identify 
weaknesses as well as strengths. With the most sincere 
intent, then, the following impressions were felt to constitute 
the relative weaknesses over the past twelve years. 

While the- quantity, of items precluded detailed analysis of 
experimental rigor, the reviewers were sufficiently alert 
to the existance of tfeis problem. This seems to bie a "^^ 
persistent problem, for Householder and Suess (1969) also 
men*-.ioned it. Specifically, it appears that the selectionr 
and use of appropriate research design remains difficult .. 
tpr industrial artps researchers. Today, as before, the 
sampling techniques incorporated in some research greatly 
restrict the generalizability of the findings. .An erroneous 
tendency to consider comparison groups the equivalent of 
untreated control groups represents another general weakness,, 
particularly in studies focusing on instructional methodologies 

Focusing now on a finding that parallels the National Academy 
of Scfence • s " panel , the impact of industrial arts on learning 
process variables is not well documented. In the light of 
vocational education's increasing embrace of certain general 
education thrusts, this lack of documented impact is 
particularly disquieting. Furthermore, the record of 
performance that does exist in industrial arts is a rather 
insular one, one that evide.ncos littlo commun i t- i on botwoon 
the rofalms of "academic" and vocational research (Pol.ty, 1V78). 
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a» Identified" in a number of the. section «ui.»atlo|. t^^ 
absenc. o£ an overai; frajiework to guide . 
effort i^-clearly an, important ?S^e ■ • 

Another dira^ctly related problemHncludes Ptactice of 

emphasising a priority area for a short period of time and, 
then! thif?ing^mphaais. This practice, ^hen combined w t^ 
difficulty in communication between researchers and Washington 
admfiisirators, leads, to "wheel spinning" ir.our profession.^ 

AS might'be correctly inferred irom . the 'preceding , there is ' 
another area of weaknesses in industrial arts y^^^^^^^;' 
exa^p^e, Streichler's (1966) observation that industrial arts. 
^ research exhibited a great variability in ^J^^^^^^ ^^^^ J ' 

appears to be accurate. His cautdon to guard against lowering . 
' of research standards deserves careful attention. 

Another cause for concern is the lack ^1?!^^^^^"^^,^^"''''' * 
in both the National Academy of Science (1976) and Petty 
' n 978rreports, considerable .discussion 

R and D Is pre;ented. Industrial arts, howev.^r , ,is neglected. . 
NO mention is made o^ this field, despite ^.^^J^^,^^ 
r^oresentkv a legitimate service are'a, involves an estimated 

occulattonal seiection has begun, has been alnost^ignored 
vocational education R and D. Nor apparently have . 
, ■ iLaltrlal arts researchers actively ^"'^^''^P^^f .J" 
vocational research forums at least to the "'ent that 
their efforts would evidence some significant visibility 
in vocational education research reports. 

The Gap ■ . ' 

The most serious weakness is the lack of treatment °f ^he 
leadership-practitioner gap. Clearly, the acceptance of new 
industrial Lrts objectives is as suspect now as was when 
Streichler (1966) first commented on it. It i^^^^^^^^^^. 
to draw support for such newer objectives as technological 
literacy from the research literature. ' f , 

leadership development engaged in by graduate programs has, 
bv and large, skirted. this gap. Despite exhortations to the 

ontrary! 'h. profession seems to have trained relatively • 
'few ^hru ts on the challenge issued by Schmitt and Pelley (1966). 
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naiaely, that "the curront Industrial arts curriculum does not 5 
even measure up to the program' recommended by the profession 
ten t6 twisnty years ago" Xp« 30). 

Curriculum- • « ' .> 

Foremost .among the weaknesses identified in curri<ulum studies 

jS^e those pertainiAg to the lack o^^oordinatlon in development " 

efforts and the., subsequent dlsseminacion of their products. < 

Coupled with a rather oi>vious professional parochialism, these 

deficiencies result in frequent duplications of effort and 

equally frequent gaps in curriculum coverage. Further 

ccmpoundlng these problems is ^the fact that the philosophical 

assumptions underlylnr; the derivation of industrial arts 

cohtent from industrial sources remains unexamined. 

Methodologically, both f ieXg^esting and learnlTag process , 

researph require some attentTon. Both often employ a "something 

versus .nothing" design that s.eeks to determine whether treated 

groups are enhanced in some treatment-related characteristic ~ ° 

cAmpared to those that have not been so treated. One. Is 

•forced to wondd^ what such "r esearahers" expect. Additionally, 
beyond the design difficulties already elaborated upon, an ' . 
instrumentation problem also exists. Despite the fact that 
validity and reliability frequently were a^dress'ed, sensitivity 
was not. Hence, the reviewers often were left with 'the 
Impression that research was being conducted with "wqoden • 

'yardsticks in the quest for thousandths of an inch."u 

♦ # 

Another surprising weakness was that the curriculum supporting 
aspects of equipment research remained almost a void. 
Similarly^ safety statistics^ fire prevention, and carcinogenic 
concerns were conspicuously absent* y 

I 

Evaluation 

Fragmented development best represents the reviewers* 
interpretation of the work in industrial arts evaluation 
research. There were very few overall clusters-based evaluative 
instruments. National testing and/qr, program evaluation also 
was lacking. What is needed is a critical mass of evaiu.^tion 
research. Specifically, the absence of any ' sy st ema t ic a i ly 
validated and longitudinally verified instruments keyed to our 
profession's principal goajs seems inexcusable. 
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Administration ^ . * . 

• . » 

The lioitfid numbers of adoinistration^oriea.ted studies served 
as an initial clue to the weaknesses In tljis arena. Relatively 
few investigationa into the effect of varyiiig organizational 
patterns was evident. While researbh Identified conflicting 
role expectations, .little effort apparently was invested in ' 
correcting distorted perceptions.. Another weakness exists - 
in the lack of normative studies regarding actual administrative 
.practice. Without such information, admin^-sttators can pnly 
resort to personal; preference and subj,ective ^clination. 

Impact , ^ 

Without fear of overstatement, the lack of any criticatl mass of 
studies that deal with industrial arts* impact pn occupatiotial 
choice tfnd other prevocational' contrlbi^tions i*s tragic. The 
absence of a detail^ composite description of 8^ sttrdents also 
is serious. In the face .of these deficiencies,, Wp, can drily ^ 
conclude that industrial arts consistently has ' overstated its 
case, particularly with^regard to i^s Impact on student^. 

*> 

STRENGTHS ^ 



Because of their direct involv^ent and personal identif-ication 
with industrial arts research* the reviewers were pleased to 
note that the review process .also surfioed some obvious 
strengths. Since these sharply contrast with the ^previous 
section's catalog of weaknesses, the reader is encouretged to 
note the " j igsawing" .effect Qif interlacing strengths and 
weaknesses. • / 

Generalities * « 

The reviewers are pleased to comment favorably on the overall 
increase in the presence of industrial arts research. They 
also concur with Streichler's (196^) commendation, of the 
Jouvna'l of Industrial teaaher Education as a* significant 
mechanism to encourage' research. The reviewers also find . 
that the gradually increasing proportion that nondegree 
related research represents of all industrial artfs research 
is encouraging, as is the trend to acti/^n research. In these 
ways the reviewe.s replicated Householder and Suess's (1969) 
concluaions. Furthermore* two additional conditions exist 
which justify optimism." The first speaks to *the potential 
resear<&+i quality our field is now capable of. in terms of 
increasing ability to control experimental csonditions 
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(Householder and Suess, 1^69). Th« SGCond is based on the • 

rather obvious diversif ieation of the types of people who 

actually engage in research effort (National Academy of Scienee, 

1976) . . ' ' . . 



History, Foundations, Philosophy 

In balance, this area of research should be classified as a 
•strength. Long range overviews of key milestones in the 
evolution of industrial arts "have been prov;ided. As a result, 
the profession has an 'appropriate sense of. its roots. in 
contrast .tc this pierjspective is the relative weakness in 
documentation of intermediate history, that is, the chronology 
^of lesser events, and — m.pre impoxtantly — of the dynamics 
, of the evolutionary processes that lead the profession from 
one major milestone to the ne^t. ' . ^ 

Another area in which the profession ^an take great pride is the 
ongoing discussion of the technological thriyst in schools 
aS society. The program proposals, curricula, an4 situational 
analyses have been unparalleled. Unfortunately a serious lack 
of implementation remains av cause for concern. Nevertheless, 
the necessary prerequisite steps have been taken. within, our 
profession's technological area of strength, one other 
smai;^ thrust remains to be a'ddr-essed systematically, namely 
technology education Itegislation or legislation that subsumes 
a major role for industrial arts as 'it ao'uld become. ' The 
foundations have been 'established. What is needed is a 
targette<3> effort to generate the visibility, excitement, and 
rationale that ultimately will yield a technology education 
bil-l or a special title within an omnibus law. 

•■ ' ■ ^ . . . 

'Career Yducat-ion has served as useful eate^lyst ^f or considerable 
research in industrial arts. Most commenda'ble was' its tendency 
to draw^^ucators across discipline areas. -Furthermore, it 
typica>a^provided a framework tos guide many program decisions 
regarding the actual implemien ta tion of industrial arts in a 
number of ^hools. In this way, career education^ enjoyed the 
hallmark of a well-articulated philosophy ii\ tha^ it served 
tp guide decision-making> • 

Curriculum . ' j 

'i;hree strengths emerged from curriculum related research. The 
first was the ^development and documentation oZ,^ multl face ted 
array of processes and techniques. A* 1/arge variety of such 
approaches have been described which provide professionals with 
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useful todls. .Among these eontributions are.thf systW- 
baeed and competeney-base^ approaehes. . . ' . 

The development of instructional packages, units, and systems 
represents a second area of strength.. The acknowl^edged leader 
h€ire has Jaeen the Industrial Arts Curriculum Project (lACP) . Both 
in its systemitic incorporation of desirable development 
practice and in 'subsequent follow-up ajnd evaluation, those- 
associated with, this project have estsablished a -standard for 
all to. aim toward. Another hallmark of the lACP is' its 
success in converting ideals to practice. The reviewers' 
impressions that more .students have experienced lACP exposure 
than any 'Other innovative curricula supports the previous 
observations. . . • . . 

The profession's" increasing number of state-wide teacher 
team ef farts at generating guidelXnes is a third area' of 
strength. 'Recognizing, as the lACP has, that implementation 
is one of the significant criteria that ^c an be applied to 
a curticul\^m, these^ef forts are ,baaed on the premis^e that 
teach-ers need to be involved in the curriculum development . , . 
process from the beginning. Independent development followed 
by a "sales" approach was found not to work. Researchers 
arso ar« discovering that team efforts have mar^y spin-off 
.benefits that greatly strengthen the professional presence in 
a st«i^e.. |, , • ' ^ ^ ' 



Beyond the strengths described above, the reviewer? also 
identif.lec^ -a n4imber of strengths that tend ^to be 'singular in 
nature. * Arn'oifg these was the finding that industrial arts . 
served usefulV purposes for a variety of -special needs students. 
Such popuiatlo/is were capable of benefiting from industrial 
arts'." Conversely, industrial arts has the capability of 
delivering useful services. . ."^ . * 

In the psyc'homotor domain, considerable research effojrts have 
addressed^specif ic microportions of this area of performance 
which is so- fundamental to industrial arts. Fortunately, 
the ^olu,tionary stage has been reached wherein professionals 
are testing the existing taxonomy as a whole and are, in fact, 
positing alternatifve o'nes. 

Facility planning, process-related studies have been conducted 
t^ the degree that they constitute another area of strength. 
Related to this 'is the nMJTE compilation regarding safety 
repoinmenda tfi'oai' and practices. 




NEEDS AND RECOMMEMDiC^IONS 



On© ©f the pressing nee'ds faced by the' profession is a way to 
'ideni:ify and access t^e research being conducted. . The specific 

su^^yin? of RCU directors regarding' industrial art^ related 
.pro5^^c^s would iseero to be an initial step. Both the' AIAA and 

tiihe AVA-IAD research committees .could address this task. 

A more consistent federal R and T). effort is also needed, 
particularly in terms of the accessibility of funds to 
industrial arts. .It almost goes without saying that the 
amount of federal research doll&rs needs to be increased. 
Because of the prev.iously. mentioned insularity of industrial 
arts and vocational education research, there also seems 
to be legitimate grounds for recommending more interdisciplinary 
ef»forts. Behavioral, social, and educational researcjiers ' 
would guard against the professional egocentrism that is 
sometimes apparent. ^ ^ 

In terms of. the . ovferall^ research effort, we believe that the 
quesf for ^ comprehensive system to guide industrial arts 
research-is appropriate* ..If industrial arts research is to ^ 
outgrow irs. relati^vely fragmented nature, an Overview needs 
to be estarblished to guide furthei: reiearch* Combined with 
this, is the pressing nee.d for replication 'and validation of 
some of the cornerstones of present practice*' The development 
of specific ^reviews and syntheses of individual areas with 
industrial a^ts will be necessQcry in order to accomplish such 
verification* For example, each section .of this revipw might . 
serve to initiate ^a definitive treatmen't of that^ subject* 



Status Studies 

while this review has attested to the strengths of existi'^ng 
status studies, it also needs to' repeat the c'hallenge for 
longitudinal ones. Furthermore, comprehensive nationwide 
statistics are lacking. Only -recently is there any grounds 
for optimism in this area ('ougger et al. 1979). /This _ 
is a reference to the USOE-funded project to develop a data- 
based set of national s tandards . f or industrial arifes'.'"^ Because 
of its centrality to the profession, this pro ject| deserves 
our attention. », ■ 

Analysis of the existinq status studios indicated a serious 
need for a systematic synthesis of their findinqs alone. Such 
integration would yield>a valuable picture of the actual 
practice of the ])rofession. One outgrowth of such a pv-oject 
would undoubtedly bo a dhive to eliminate the present qap 
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in our knowl©4g© of ex'isting and/or exemplary rural and urban 
•practices. Another urgently, needed ©tatus study is an analytical 
description- of .industrial arts certification requi^.^ments . , 

\ 

Impact Studies « * . 

Perhaps the most important of all areas of needed effort is 
in impact research. Without fetter documentation of our effects, 
the practi«ce of industrial arts — /«s we know it — will 
inevitably disappear. Indeed, it ftliy even be that impact 
research is necessary to allow the opportunity for industrial 
arts to become what it can be. The profession must be able to 
demonstrate its contributions to the Country's bank of 
human resource capital. It must be able to -answier questions 
regarding its effects on the eventual employment of its 
students. As with vocational education; industrial arts needs 
to be able to cite evidence relating to its economic impact, 
its effect on school to work transitions, its power in i 
retaining potential dropouts, and its cost effectiveness.. - 
Of course, it must be able to document its contributions to 
each of its traditional goals in a like manner. ^ ,'. V 

Professional Studies 

A variety of needs have surfaced in this area. The most 
obvious is the need for the profession to make itself 
understood, .particularly with respect to its aims and procedures. 
Industry, administrators, students,, parents,^ and the public 
all require an accurate percep.tipn if our profession is to 
be efFective. ' * ' . • 

Various means of fostering stAte associat|on leaders'hip 
activities need to be evolved and 'liiore effort needs to be 
atidressed to the other facets of association work. Increasing 
the ijuality of communication between member and association is ^ 
one such imperative. 

Professional concperns regarding the jo'b satisfaction and job 
conditions associated with industrial arts teaching also 
need research attention. These findings need to be incorporated 
intfo' contractual and policy, guidelines that affe^ct the practice 
of industrial arts in a positivo manner. 

t 

Individual Needs 
. <■• • 

HocauKO, unfortunately, the i'doa that teachers tend to teach 
thoy were/ taught has- som"^ truth, the conservative nature of 
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industrial arts toacheV education methodology is somewhat 
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disquiatlng. ^ Researeh is naad€d oii the ways faculty can b@ 
Qnccuragad tc^ adopt a graatar variety o£^ teaching strategies. 

i 

Th€r@ also is a nQad for morm *sff@ctiv© ©valuation of inservica 
education. Pitrhaps then Uome of the po6t hoc aspects of s^ch* 
idvaiuat'ions "will be mitigated* Assessments of th^jcause ok/ 
and corrections for, the incorrect understandings of industrial 
arts by various r@spQ.nsible administrators also is important* 
Methodologies with increased precision and sensitivity will 
need to be employed to provide answers, as contrasted to 
the tendency to show a typical "valuing" of everything. 

Intermediate histor^o^l documentation has been, mentioned. ^ 

Such efforts se^m to bffer particular promise at the local 

and subregional level. Another logical study would entail 

a synthesis of industrial artm Rand D detailing its capabilities 

with special ne^ds learners. 

In summa'ry, the reviewers have been^.^'f avo'rably impressed by the 
body^ of research repolrted during the period under consideration. ' 
The magnitude of the reviewing task has necessitated compromised 
in selection strategies, thoroughness in examination, ^ and 
detail in reviews. The breadth of the task has seriously 
restricted the ability of the reviewers to synthesize 
generalizations in many areas. It is ,to be hoped that 
researchers in industrial arts education will continue to 
improve the quality of their *work* It is imperative 'that 
more detailed reviews be conducte4 with increased f^requen^cy. « 
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